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4j] i iM AL*jj jf£» Igjpl jil AjJJft AjJSJ <3jj ^<J«JI a^iall ^jUacI "" )l 

■ial .Brandon Carter jp jl£ Qj-ijl jj ^Lkijjll ^jjlaiil $LjjjiM fl^j uj^' 

(Jj^a (jc Aj*jjja SjaUs (Jj& 4 k-ijjC. ^JlLii* LfJ*^ J* taller Aj^JaiS 
tjajl jail j (>ajjal» ^IjH <J>J -Lu«ij JLji jil (jail jail Jl£JiL Jku 

4 Jul J <A$A 

j^t Sja jlS |jL«) jmjIS (JjLkj u! •^llfi' Ajjuiillj 

£ jifij <j-akS?l ^ylfrj .iLiaJI Jj^JJ fJfcJ JfS fr^jj^ 
Lai AjIc- LoC Ijj ■ (J^j^j jlj Qui jill dlillkl jl AjIj t^pjlS CjIjIui^ 
— jpjlS JU La£ — Aijixllj laaJj (jl jjjJ (jjSJI ^J^A« ftbaJI di3l£ 

(Jla j .(jjjl jSII (jii «JjaJI ^C.lljll» (j<« (jaa-a jljLa ^^ifr t_a3 jjj liija. j (jlfl 
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«iaijaSL A-<u>Li>>jpjl£l frUjjiA (jail jS Cuj Goldilock tiljLiljt <JaU* 
IjUwrt «Anthropic principle ^lu^yi v jjaJ ^tlsB I j& JjjlS Ic-i 

^ Sjj*.j lAljJia-* ^ AjuJal jia iLul£ jSj^ ^JJ cJ L>* f^J^J 

I jiM Li«. Ijaj I _>*ij (jjilll Bernard carr jl£ J jb jjj Martin Rees 

£• _y^a_j-JI li* i Ijjfcj i-lbo3 diaJI lift . 1 ^ V"^ -Ac 

. Frank Tipler^liS t&l j3j John Barrow jjb yjaJ i JxJI 

juc- (jiaaj < " il jjji /ill (JjIjI 
Martin jj^j^ tlPj^-* ^^bjll iu^i Jiia .^^jjj <u*i <iIja 

til jjjjjj Ala-* ^ uijlll (jS j ^ -0 s 311a ^a Gardner 

AkiaaJI -Oau-o j tFAP ^jMI j PAP ^jl^ill j SAP ^ jill j WAP 
jL. ^jll jilSill j> liA Jjc ^51 .«CRAP </ X« W! 

^jil jUll jjjSII jL*iiV! ^I^p ^a a^U. f^- M* 1 * ^ SUa11 
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Lgj£] j aa\U„ j i /-i dual JaVl ^jit (jjjljSlI (_>a*J jjl ^^Ifr ^jjjAljjJI 

AiUalL Ajjlla laid 4*Ja&ia CllSlL £jLU! Ig.K^ (Jjkj «AJUi Ja:! j3» 

Ufo-s <n U^ 0 -*^ (j-o (j^ ^jJaiaio UjlSUa Jut ^jjjl o^A (JSLua <jl 

l^j I^Jj (jx (J^>ik) JjialLa lia. ' a^'-^ ■» jA IaJJJ i^jlfr Lac. 

tlilluH Ajli^c Ac jx^it ^A j «blj£l» A^Jjj AjawaJ Li£ La 

j jjiillug 4j»-oU> ^ jj^JI fJ^j ^jj^I Leonard Susskind 

^jJal^oil AjV (oLpJl <Laj^La A^jalo (j.*urj I *i> nfl'il OtaJ <jl 

l_ajj£j ^aJ ^jl LajJ . ^J^Vi (jj j ^ 6.i^}LaJI I^J Ai^.^aJI a^A ^jfcj 

Luj£ S^kUal (JjuI jJjuiSuS «S.l}*lLa]! (j! _j^Vl» Ajjiala Ij^mo'i .isa 

LLiSjl! — -=Uii AjjiaJ Ail ^jic. j <^3-iyi ^Laj^aal! Ajjlajl (_^a1c. JjOj 

John (jjT^J 'o'l U^?" ^ > " >."3^ ^ * " T • « V ^alc- Ajuuu^ oiA ' *" '^-^ ^S j .A mt'l 

jjjijljjuo A*-aL> ^ Ajj Jja, jj ^cJu jl Templeton 

di Andrei Linde c/J^ UJ^' f^^- £■* W^^J^ ^ 

jj^ti: 5ia>V AajyjIjJ 3aU tli^a&j -^J^jj ajja. ^j]j-a ^ LuVjI^o 

LjlU. S^jLJI a]jIa-JI ^jA j) String Theory jIj jSfl ^^aj jj^I 
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{j " (Jx^Lall ^ > ii<JI (j-a j ^AiJajil (j-o j ^Ljaall Hubble 

t> j WMAP ^cli.-all <LJ jjjSM jLittl !5b ^ ill ^ 

S^jAi. AjLk. jjVI Ujl jAjjj .aaI jjI] o j (—jjjc. Ia^&I Sjuoa. jl£al 

4<<*^L» < _ ff A j — «ii]^jjj^ljc. (JxL*x» j^^ic <Lufllik *jj ■ — ' Sjp^-*^ 
cLjjill ^LuiVl t^jlfcJI JjVl Jj.^11 ^ £jlal L_i_ajui .^oLaJ] [jj£]| 

JUaVl J j^ij ^yic. s jab S^lij ^Loi ljIjSJI jaJ j . l$] A >, /si wall j 

.t_itj£ll IjiA a1 ^ill John Archibald Wheeler jLj iUiJijI jja. 

(J-bojjl ^Jjj J3j .^^-oilj ^ > n-^ i nil ^JjiubJl ^gJc AlOUl (Jill jIjluII ^ 

4 1 ■ iilj.<u jyL'yi ^jhu ^ S^C-LulaII i-j^i . J ji«JI o^A (JuiLi. 
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(jji")' jj (j-a (jjj.l.alLa ^Lolc J ^ * * ^ ^ (jj* i in II &.1)Llo AJC 

lIjUiDIjJI AjLgj Niels Bohr jjj jiij Sj^lxuiVl £-a _>ijj (J-oc- 
SjVj 3jIcI (JaujI ^)rtj>»l .^j^iJI jl I-imuVI 4jjjjj ^-l < _ fl Jc 
•Einstein qjI'uViJ J^s jj <,* \\-\ ^ Iaj »*u*t i - il %j . ..^a. tt ^ aJLsjJI Aj^iaj 

aK I^A (JJ^J -(^J^l ' , 'fill j •ijjmVl i. '8*11 ^Ij-o <j« <Jj1 jijj (j^ J 

LoA j (jjjjinJI (jjSlI ^ ^1 Jill ^Lajjiill t^-i^j j£ J^' cr!! ^^-^ <ilj.il 
aJUlJI j-« aj^lj Ajjlaj ^fl ^.aj-aSJI i-<\j\K^li Ajjlajj 4_<jl*Jl A n> .nil 4-jjJaj 
.& jj^O* 4 jrtlrv ' «'l l~ j (^^-Ic 4u!lUa (j-a (j^J jiJI ^Jax^a [J' j .Au-oj-aSJI 

^yic- J^aLaJI j l^ja. <— a jj*-J Richard Feynman <jL»jjfl J j^^j <j^j 

.^JkA^,l (JjjJ « jjl-> 

ji,L en-> «Sj£ill 4jj^j» j±ui (jl£ ^Aa ttjjLoIlA j^j cjjLujI (jlS 

-uj ^^Laj jl ^ n i n jjl (^JjJ jj-aall IaJ lAJLaj AJjjia o J^3 

?*bjjill <JA :lia. ojjjiil AllujVl ^^ic jj^JaII c_lsu <jl£ .tillj 

ij^aj ja ?^jinl i, ill j*i£l f-^^ Cy* uj-^jll j (jl^ '"^l (jljuuil (jiLa-oJl <j« <_Ja 

o^axxil eLajjall jJjIjS ^L^jj (j^aJ (J*J ^(j*0^ (J"^*. 1 (J- 4 *^ (j^ A nj»,nll 
(jl jjAjL-al jll ^j^oJ ' j VA^jJal jj A Uj > n ) a Jus*, j S jIjc o-3j^all j 

i-MuKjrtll (jjjlj3 (3j.'^*'"v 1 - ■» jLj V^Uajll 11a ijxuJa I jft-N.nt'n 

d£jl (jjl JLuj ^a! .Oul (jjl (j-a <3^x-a Ajjj (jlS (Jj iaib ^^j-a^JI 

(j* ilil <>;>>.>■> II jj^-la ^ j — «it From bit j-a S j^a ^ Jill 

jAj jll i^JAa. <_L£» AJI jjoi Ia. jaIs jmS.V| J .A^jLajlaua c_fljja. 

AjjLijjall Aiii^JJ AujIjII Li >jlujVI ^j u ».'I *j^I Cjj^ *ct^ ^ ^-ljl^-a 



(jjSJI jjjij! j3 I^A J ,0 i « j j — ■'Laj^Lo ^jjl^o2 ij^a t'lt") j;!*^ (jl j^-aJ 

j^ C- j^ Lg-il Cj-lijI f«3^£aj Ujii jl l]*^- 1 ^ 1 La£ jll sjSa 

IcUal <j|j] j 4j| vjfW,<n jLj Jla .^LajVI/ ^^JtlaJl jj^JI J J=»- (jiliJI 
_jjC- j '''^ ;ll ^^i ^^alxJI ^c^-LaJL) j»j^-« : (j-°^l ^■""i> <«\\ j-« l-« » >il j 

^jJjlSjil Aij^iall Lr lc. jjJj-Q JJC. j <IiaxJI 5 jo. ..loll ^Jluj^l 4_aJLi-a (j* <—ijLv 
C ^a. <_£^)jau]| jjjUaJI jL> <_£_a2 ^1 ld^T-Jj AjtAiiai] (_3^aC ^l_)l=kLl 

^LjjiJI (jjijl j5 4jal£ »l^>a> j Aia ^ V ^»jhr. UU-^ ^ 

jja ^ Vo"< jjC. (_£ jjjui^a ^^ic. JaSLxl jl <_jIj£]| I^A ^ diJjla. Jil 
JJC. ^ jj* -aII (__sL-<ajVl j AjJa-aliJl _j;ijl*j]l ( _ ^liaiLujI La jJ3 jjniSnll 

(J^**,i ^ ''^^'"^ j .jLava]l ^JVI AaJI ^ CjYjLvaII (" m ;lj 4jjjjjJa3l 
ij-oj 1g ' a ^joijjIS jl oASjcaII ^j k >il j-all ) (j^ajiJji (jjjLu^aJI jjSLaVI 

ij-a ^C-^jlLj JSfr (^jLuJI (_s-jL^ ^jjj <_j\j£]I I^A jli aj^jll Q^zxi 

L-iajl •-" jl *LLa '■" ' ^- ^ Ssi 

(Jllj^x Jl5 j . AjjujLjjV I f-^jj^^J ' " 'J w ^ Lff^l '*^>^LLa vi 

^jijiil jl ,^-aLiJl JJ-uil J (J jji»-all jJijjll j <AjoiI_^]I (JjLiaJI jjJ ^jjJa^aJ 

Alk-^l ^Jbu« ^ ^^Aidl uiaoJI j j^iUI (jLI^I life o-uj jll 

Jla ^iLiiSVI t> ^VL^ jLucI JjLJ ,Jj . Jj^jAj ^aklaJI 6 jj£JI 

AjjaJiil J^)Li. j»l$Jyi j jll jjjjjIIj CjjA^HI 



lull J . 4_l3 ^ILxaJl < SjailsjJI 

^SjjjJ Ojaj^j JjjI£ uj^JJJ ^J^J JjW 0»J Lsr"^ 

jsujaA (jj jUGj ^ jj -V^Pj £ JJ^-J (J^j^j 

Liajl -^j'j '^AiJ ^J^illjj (iljljflj JJJ ifij^J U-J^J 



Ail^Vl C jkjj A [ ^ d^i (j^-JI '-iV^ u^V 1 ^ 

s .' v> ^"iVuu t fij^j \±i vJu£ VljA (jao jjLaJ . J ja. jll Jja. ejJiSl! 

^ JjOxSli tiilj £-aj .LoLaJ tilljiyi JLa-a W^-? C^* -3 

«iLij (jifr «.Lftl*JI (jiaJU ^C-JJj (j* * j^. f J^ll J* AiiwjSn 

Vo^ . all <ililt 4_J j.} — (jjSJl jalc ^ JjljJI fJ&dl jA JjV< .^J-iji Jjtiux 

^^^^k ^^^^^ ^^^^^^^^^H 

E J^- uj^ jc.1V- i> s-u^W <f*j£ jp^ <^ -^jj c?^ fiJ$ 



^Jcj A, a\ > rill ^Lun^Vt ^Jc- — (jJCjjJa^tll (jJ^A (j^J (jl ,UU^ 

jOC. 4jL^C. Jajl jj <illiA <ji Ly Ic- 4jiAia <lj ^oL — 1.1a. a jji ■ nil dUj..r>fl 
<JjS1U UJ^' eUIc ^JjJJ -l^J^N pJLjtilj ^ jw i <tll ^Jlxl) JaJjJ ILLu ASjjm 

<j**Ja 4JS JL jjill jJUil J-alSla I i t n j J& JaL£j 

liil ^ (jj£ll Jja. — aI^sl ^iaUJLj — jjjliaJI fb\ iaj jV 
AiuLilillj C-LalaJI I 1.11c <jj AjI^JI jlixt JjSl (jl t . 1>JJ .4-La frja. 

^frjll ji ftL^il (jl (jj^Kj V ^jl /ir* ^jjj-cuII I OA £-a a.lilu (jjiVv^J 
Ji^a U^J . ^Uju4^U ^jlax]) ^Jj£ll ^ihVill J -li*J (j-a _aJj (jLa^-a 
jLa^ ((^Ojll Jicllj SLaJI j^Cl (jl jA t*iii ^j^aikJjl 

jp. oUaJl jOjIj J jVt <1a jll j lulloJI jll J l^jjii lJijjui t-iUuiV 

.jij-ol! AjAliLa AiaSj ^ jjjj ^>oiJ U^S jS (jli (jjSll foja«ll J.&aVI J 

t_i3kJ LiEu j » .:jvi ^jJj tilli ^ju jjKTlj oLpJI J^iaj (ji (J^l <j-aj .A-alft 
(^ic- jl — aUaJi AsjlulaII S^jaxit Cil ilWioll (jjj (jl ,Vu»< Jajjji (JJA^J 

2iit4^Jl AjjUajill ^LuJLj i?. i^a] jaji - US sLaJl Ja^l 

(jSij aUaJi (jiUJ^)!! j*-aj*il jA (JJJjSM tjj .^JaJI AJjSII ^jl-yjl Ajj jjjJa]l 

d jj^'j ^jjjj^'j u^jj^b oj^jj^j oi**&\ 

ftUaJl JjJa2u (ji (J^ii (j^j . (jjtAiill llallfr ^3 La^i*Jft ojSIula <JJJJ AiUall 
'"' (ji oLpJl 4ju^jjoa]I AjjJI olft (_^]c (j|i Jg > ■nti ^jOuiaJI (jx 
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ALi.j^ ^yjj Jj^ool (jiiuJI (jjjLib 
(^yi^j Loj I^jIjj L«j^S UJ^' UJ-^J ' . '?~ J (_g jluuJI (jlc- j 

-Xxjou] LoJ 1 *lV<* (jj^J (jl ' . J J '<J AJt -^ 3»iS*-all pL^ojSAi <n i »\\ 

-j-a t _ *ull ^j^l jj (jl ' t '7- J j .^ja-illj '"'I J7- ^ jIjcaII ^iC. J£uijjl_3 
C_iljjJ>aJl j j jViuiflll dil — "«1 ojLall CjI <yj inr* ^jJJ (Jxmj (_£ jSil 

— 4_ujjLuiI ^mU 4j! (jl j *«H j t_j£l_j£ll j a 

1.1a. (J-ala-ail (j-o tjl^l CjiJjiJ — tlll^a^all ^ jjj tllljiJI (j^jL-ai. 

t4sl'i-\ a\\ tliUiiaLall tillj 4-JJJj] Ajl jOJJ t (jVI .^<LaJjlil« eUaJI ^Jj-sl) <jl 
^jII 4 i im^)ll <• Ij^jaII (jail j3 jL-all Ja j jjiJI ; ^Ji^J t_ia*J 

1 tVi^ <i SUaJI 1. (jjSJI j Jjj ' * 'j^ ' tl^a. <xjL^a ^jjjl <jk ^St> j <(jj£ll 

* 

«l_i*L» jl£ ISSli !>Lac. jl£ Jjj^J aa] .Fred Hoyle Jo* ^j* (Ja.ljll 

AjISj (jj^ll JJJJ jAllall jjia .4£-Ukjl ^ Ua-o <jlSj /*ljjji]l (jjjl jL 

t sUaJJ ^L.'J. UjXa» jJjj 4&QJ1 4_lJjJI j <i] jL.il Jfr Aj^aS 

jalj lj] <!!iLol£ (jj^ii i^ 0 ^- JJ"'S" ^>ja*J Vj .S^JJC o jj»-<i (JjiaJ 

Ijj t^ajlill Jjj^aaJI (jSalsLai U£a .^c-jjuu jVI jj*jj Ioa ^ .^UkJI 

jj infill ^jjJajiij .sLiaii ^ jac (JiuU tjj^ll ^>*J ^J-^ ' (*^^ 

t ' it 'l ■ ^(^JJ L^l (j-a t^laJI Jl j^iaJ <■ "J^j i^jj^ll Iaj t_aj£ 

<jla lift J£ ^ja j J 4 TJ iV.ll 

. c-ljjja]| (jjjlji] Aj^iLuiVI At nVill (j/vtfi'i llo < jl^>\i 
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jlSi&VI lift o& & -A>*J^ Jj*" *J^' yiu&l J& Aj^Vl j& tltxjll 
(. *t <aK (jl .A^jAi ^oll ^JLtll frljj (j^axLt ^le <j& <_j\^»JI £3j 

oalo tjp. iJLlsJI jij t «Sl .nil 4ij&aJI Ai^t^» vLual j-> ■ ; 

S^<ull Ifljjj (jJ^iJI ie.1 J^J ^ Aj^aS J] ^jAjL^a^l LJIj^juuI ^IaI 

J^C-Vl (jl? dljjC-ljja £-Lul ^-JljSI j .t tg^ Jajlft. J& £Ja2aJ t jAljlall 

jjJ-laJJ jjfl Kll Jui-a J-l*Jl ^Lu (J^aJ^I JlftJj . Aj^)a_ui <Laj2 tilliaj 

i&c-VI J] -ilac-ty SjS CjjISj -o-JjJj -^^J J **j v 

r * " * * 

. ;j n-^ jl JaaJI ■ ^ If j A (jLa 

Jvliv ^j-o tjjSil oJuLa CjLajlx-a ^^Jt (J^jjusssJI C^i jla^a ^OiJ 

Lalfr « ^4 tj^J • 4 ^ -AjJJ-ull AjJJ*JI jl Ajjl-^j^ll jl t > nil 

jA j — (jjfUl ^Iji* Jl I {J^iUayi J& ^p»Lui ^ hr-j (J*-a ji tCljJxa 



> nil I.AA jjli Sil . jj-a-a ^^f- A^jjlaII (JlAjl^aJ ^jSlLui A_ij j£ *' 

A^ikj <> ^t-JLj - ^Uj^j ^PjaVj ^^.jj - dPj^ (3=^1 j* 

jj-aC jauuJ! juat (JjjakJJ jkl (J/ts *i ^ j^l 043 t^jjL^j^l 

Johannes jLyS ^Ujjj Nicolaus Copernicus ^jljjjjjS j£jj 
^ .djj^JI Galileo Galilei tJAt jMt j Kepler 

AlaLuuj c ^j*j scientia A-d&JI AiLi* «science 

t*vyill ("iio iViml ta^c Jjla SJlaJj ^j-^^ ^><al -la] .«4ijjLAlt» 

JJC. CileljaJ eLol»JI A^a.lVuiit ^ill (j-a ^j-aLaJI £ jjlt 

C-ulLuVl o'm* fjA] IjJjC-l 03 j .AjjjC- <JjlaJ U_ijjLAJJ ajUll 

jjjju djaJI AoaLJI AijjJbJI 0«j fJj .Ajja^ilj AoaIxJI Ajjlaoll U j&Oi 
Oljj jLtk-VI cjSij •kjj-a-* J Aili-ft AijUal Ljaalc. ^Lafr j 4 j2>uuJI ^ lfrj3 

(J^jIjj .^IjSM a^A AjaUJ! AjL<«JI AjxaI jj^Sj pLjlj La Ull&j t jlioakVI 
^IjL* task lilLaj Uil j t^jUa J-«j ^jU 4jifc.il! !ibla ^UH j^Jsj 

(jjjljill ^j^il j«<»jll LfJ^ziJ 'SJ'-'^U jj - *^ ' . ' J "'^ " 



(jaj .Lo4A-o lj*ai sjjjjJallj jj^Jl J"J cr^" -JJ* 1 ^ (J^ 

.AjjJaLij AijA-a AjLJjIaJI el Jj (jJ^J l) ^iialo L-Umj lilljA tAjljull 

^^Ic jjj-ilil jAill (J*^ ^tJ-al J L . c*lliA (_>JJ^3 4dJj^jx dul£ j\ ^jJ^j 

j<a i i J*J (jl V fLtt^a. (JjSstH jj£I i^^J ■^aI'iTuhI (j^-aJ jSJ J 

J J^-J (jc. (_Lk!£ ^i*JI (j£J .0 JS i* mil AojJaLljll ClAiDUJI j-a A^UjJ IglLaC-l 
(j-atl ^jlc c.l_u-sajl JjolJI (J*aj ^gjJaLijll JL^aJI lifc 

Lij^lj 4 l^JiaJj A nn)rt\\ jAljlall jaaJj <_£^P^ CiLjljJaJl (j) 

. Ub. j; ■ ^'^'■»' liA dlijl-s <n\\ (J£ jjj <j-a t jJdJI jaj llla^j 

ii] .Ljajl lilljiVI Ixjjj t-Laa JsuJI j^Jj tiaSa SlpJ jaJ ^'i>Wil Ajx^c x i 

Lojjj (Ja£3 jJajaJI o.}ALuLa ^^^ic jjJ e jjll dill jla-a o jjlaJ ^IjjI jjj^Jl -lij 

eLpJ! lijSlaj LiAj I lliii (J*^j (^ill L» .Ljajl AjoIc. tils ^it 

eAia. jllj ^jijVI Sj-JI ^ o^A j! lASjtu U ^W^- O^J^ yr^ ^«L^1 
AjJa^C- ^ j.uvill j^ia jij .Ajj i^jajuill JjSslSI 1^j9 Jsi^Ij ^jjll t^jjSJI 
m -» ^jaiiai]| jjjj^Lil [jj^l j ■ "j J3j .Ijjl tiil^ LaJ tAjjjS (jjC- 

(j* ^£ jJjola (3<*C-I -W^Ji jjSaaII j-o ^jjjjill ?AiAx-a J j^o I A4> (Ja 

^jjjj (Jiaj V «^jaiJI (JA«JI» UjCOj 4-JJjC. ojAllaJ tAiiLJl 

? (Ja*J ILoC jj^I S^SC. lilLiA jl j»l V^JjuCj ^ja-« ^jj^ <J3j-aj sjLi 
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A^lj jj| ^Lalill U.l=j <jl£ ^al .o^fr A-ajJ3 jJUj AiLaa-o <jl£ <Jj t^l^ ^1 j3 

jj£aj]|j ^_jiaixilLj ^JLslII jjiuisj j^-oJ oliocVl ^jic t"i«^> ui 

-.Usull ^jfr ^utill L^_La tAclj^ll j^Vl <jl£ j . cllUjaL^i! j 

^LiJuVl ^jx 4Cj-a3wa J^k^o (_>jJj tljl-il nr>l jl LjJJC- (JjJ ^jUJ! 

dllj^2 iil]j> jjfr V-ifj .^ju (jj-^J K ^vn \ g » in* i £x clWjJaj jAljiallj 

^3 Lallaj lilliA (jl ^jA j (JjAJ Lllli I.AA (jC. . f-lj-uj^U j^uUa ^Uaj 

l^gj AjIaJI <UaSj jA AjUflal] ^jjjIjS A>^J (j) oJA^q O^jS (j^ 

(j-a Quljiill aift> ^jSj lijj ^ ^ill Ji*i]| ^ IjLaJ j t(jjj( jail 



£ial <UaLuJI £ya £ jjl AaIa t^llift dul£ LoJlic ' JjVl 4j^*iull llllila jjuiall 
/^a 4x- jam A-i^jjAj a^jjn r*i ij . AjC-LoJ^V^ (j*"" 3 -^ 

(J*^ ■ .13 (La i _ya^Mi .iC-tj9 (jl LaJj • IfJ AlAiH Jc t_Utjuill ^CjJj (^c)jaII 
3j -g'Ul... ^c-il <LLj Jj UJj L LJUi ( jaJ ^^aaJJ 4J£uLa 

* ** js 

(jAl^ *— tS^LlI j^J-° J ljj> «Vu Lj^^a. Vlu-oJ «Ajj.Lall <0j (jj^J 

j^a£ Aj^Lo jjC- Jcl ^Jalui Jj A^jjll t"<K.* ^SJ j§ jj..,o\\ 

.4jJj£jlt oljjjJ! J clijjja Jill Jl*ll LjL^a jl) (jaLuil i^HaII (jjjlall 
(^g&ty^ (JSjuJ Jc cAjj^sJI A vi-n II J^. Sj^sll ojlA Ull) d^oliyjl j 

. «*1 jLall jIaII 

Ja .4* jiVill (jjjljS ^Cil Ajjjx jjC- Jc-I Sj3 Jj Liajl <at jill ^»Jj 
A^cXc 4juiL» Cleanthes (J >nVnK i_fl jmljill L_k»-aj 

La ^jJajl 4*Jj]all ^»Qaj (jlS Lojjj .\<(jjilill t , 1 l^K ^LiiiVl AikjJ 

(^lUll astronomy) ^aKa JxilLij .a^JSU j^aLaa^Jl <jlLJ - AiaJI J 
J Lucretius ^jjjjjj&j! jLaj jll jcLill jLil ^ij .«^j2»jll <jjjla» ^^itu 

J£ ^jjL j» 4*nk1l l^J t_ikjj jll Aijjiail Jj <Jj2 JjVI jjSil 

tlua. AjijJaII ^Uaj j. V^ao Jja. LauJal j MaTCUS ManiluS (jujiiiLa ^jjj j^jLo 
I^A Aj^t^jj]! CAjLjoll i" is nr. I j . «(jjjli d^j (jjflll <&l £jJa j» ■ <■ ^ 
^1 jail ^iU-all aJVI LiJ jA ^lUJI Ajyi jl£ .J^li JLij ^liicV! 

(jn>jtniftll (j-o di jA^U! ^llc- e_uS ^ia tolj .Aj^JVI AjIijouq t i>>i^ AjojIoII ^Jaj 

^Ajtl\ jLuiaII :JjL Augustine of Hippo jjja jJaui&l Jj'jVl 

.\<o.l}a-e AuxaiL (j^jljS A1o\£j ^jjik-alt (jj^ll J 2»j<UU 
jjjJJj_JjVl frLttlnll j (JJJJjA^Llt (_?' "*j"' t_^jic 

LujLu:! 4t nK\l < j : ij1jji] (j( tLtjlix a^jVi Jj Roger Bacon J?* J J <-5^ 
i"ru>nl j .Pythagoreans ^jjc-Lua Jj Jj*j Jll BjSil! ^ j tU^aLij 
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Thomas Bradwardine 1295-1349 J^jlji jj ^Ujj <jl£ ^al .4* ui-ill 

<■ Mint (ilJl ^-L^aij (_5j|jC.» i_lSl ^fcjlc (3liai (jjill ^=*\ 

Lolc LuJaLjj lj jjli (jlfrl ^^alc- JaC- (Jjlj A-oLjAJ (j-^jl J-^l^ Jg"''^ .(_£^)fljl£ 
(jl (*_JJ^)i]| (j-o ^joula 4jilaJI oi& ' - J t * <j W ft ^ j^a^ll i \ , „->■ ■> <il_jjjij| ^ 
(jjjjall 4j-n wnm\l hjjjl ^9 '*'J w ^ ^LcJl JJ$-Ja -iic. <_JjI jVI «.Lal*JI JISlulj 
frUjuill ^ IgjjiJufLa I ^1 Jjjl jail <jl 

*L)j-ifl jruljjj 2ludL>J1 

.4_pLoil AjjisJl (JjjLujI ^jJc. IgJj jjjil Lc Ullc. sLiijaj AjujjLo 4jl£-o 

(JjAj .((j-ol (_J^*J (jj^ l>»i.li& Jjc-I (^^1) J,*g >*ill <JjLJI Aj^J 

jjjIjj L^JajLjj jA £jJI C?^ 1 "' ^ • jj-ljllc. (jL JuJliill 
elj^Lf J*ilL) ^li U r> . n IjiA |j| lit ^liill (jiaiuj 

{jjjUil c t\ >*n^l (jo AiSx Lo I^Aj j^JaaLui ^Lua.V 4£j3.}]I c_JjLaj]1 (J***-? 

(jl W'l > ii slj^Aj (jljJ CLtibj (jjjjjljl AjjaJiJi CjjjS ^aj ^ l^_La 

(— iSI (jl AjjI ^jjj^Jj .4j3 jj^I I jjSij (jl (jj^ Aj jjjLaJu Lo ajlc j 

^jJI ^^Ljjll jjjlSfl l^> JtU ^Ua IjU VljLJ : J>J JLiIj JjiA 
(jjiLiil 11a IjUlj ^(j^Ull 11a ji jjl jjx ?<LaLJI ^Lua.VI ^ J.^V 

Yj^l Lijjla cj«Jj '^jllil-j 
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. Ld^L-aa .iic. 1 .ng ^1 > jjl hmWiilo l^ja jjlaj ^lll Ajju^ULi j^'j jAj 

. <ij-aUJ! Ail iii^ll Cjjlj LaK Sjlli " . '''7- J) jj. \i A\ 

t JjilL dilj jjc <jl tAil m nil t nS ft £-4 —Si a jUl j| ... 

lilj lijj tj><ull J! 0 jill -j'-^a^ 1 1 ^ ; ^ Al-alill Ail,ui<J| UatLja Ijj Ail 
(_£jil a^aj .l^Aj ...6^)x (_jJ^)jaiC. j L*_Ujj ^jiaiiJiuia (Jl!Lol V AiLuwJl 

^i Boyle Jjjj J" 1 3 4 a ^1 tljjj&SI (j^ji c>«-j lU^j 

t—^uiluj La jI^aI Sjjail £J>° u^j J l^^Ij 't—iSI j£Jl <£^>aJ Kipler 

A -l! a") iajiuj jj^ajlalt (jjjaj j£] .(jjjl jill 

Ail nifl\l £jj-* -j ^.Sl ;Vi aJLsoII Sj3 (jL tj_ojla]l I^a ^ j- .o^a_»jj 

^ La£ aJjaj ^il£Ji i'ui ii j J3j .^jjj-JI jjjiAi IjiA .JlaJl 

jjUlc. <a iLxi\ tClLu^abjll (jjjl jSl ^jLaJI (jjSJl ^IjjI Ajjaa. Cuii^ jil 
liljjj! (Jj3 ^j-a lafii pjhtll AjtAiiaJI (jS-aJ » ojj^joiSI AjjLjC- tjj^ 

^■^i-aj / «CjLijJalj^)]| ^A, Ail]l o^Aj .Ijj c_u£ ^^ull Ail]l 

^ jjja jj SjSiJI sjiA (jc. James Jeans (j"^"> l£ JtJ^V' 

^3 (j^au-aiio ^llc ^jx ■ ~ - AjI£j ^ILxJI iJJJ^ Ajl^Ijj 

(jS^aJl ^j-a (Jjc^J < _ 5 j1I j^A AjjJaljj]! AxjoiI! a^A (jj . ^ «Aja>JI dLjJaljjJI 

. Theory Ajjlaj ilj^ 1^ ^ t^g^l A-aJ£JI ^j-a jjjijljjjill AjIxj La 
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(Jj-oJ «.Ia1*J! JjSj Lo£ jl) iajajlj (JLlV-^l*-* AjIj£ Ajjiajll e.Ljjjftll JauUj 
1*1 V%j»n liLo i— i^>*J (j! AjjJaLj^ll j^a^lLi t_ijjk*ajJI i^^)^ 3 ^^>^ (j^? ^ 

ilil£iUJI (jjj^.i Ail ^1 .AiiOLs aJ M*a (J jj^j 4,^*51 jll jJL*J! ^ 

pLjJyil) -Jl*] (J^aj tA^JjA-J aKAJIj AjCLJI Cj|j> jjjl jail Jfr Jj*j ^1 

<ji t^a! j3! ^ f-jJi ^jJt (jjlj ^jJoIIjj) .^sji^ll ^JUJI M*a tiiOaj 

Aa.j.1 l^a. JJJ^I^ (J*^ Loa tAjiKj (JjIajII tj^j jSjJ j-aiil Wi n n 

LcjjJ AjuiJJj ojjj^aj i^jIJiVI (JJJJ-^ IgjV tjJJ^ l&ljl jj^l m'"^ 

(j^a. qa Ajuj jA-JI Ai&a ^fl (^^ilj Li£ j . (Jlil j i j ^ jl*JI (Jjj j^l diifi 

AjjIjj A&^jjiJ ^1 j^JI ^ oj£ t"noj lj] . ujIjI i .it \1 (jJj 

oj^l ^> <J 4^ ^ CjV^^I ^Jj^j -lh 3 ^' ^ 

JjLa t _ s J& 1 tlua. ^Jj'j^' UJ^ 1- >J°l <j^ c '^^ J^-j 

LaAic i(JjLo j"un^ fc _ s Jc ^g-oioxJl AiLubiJI L_lLuta, King I'ft ^fll .(j^ajVI 
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I^JI^jui (jl CjIaj (j;iiuill jjC ( _ J juSJj .Alxii Q\ lisle La lift 

^Jj ?4jL;ukil tliLjjJaLjjl! (jfiljJ .flxll jljjual (J-ad WlJ <J jixll 



The Goldilocks Enigma 
Mciii m. Mo»> m, 
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2 3 4 5 

Distant* / {arbitrary units) 



4jliiU uj]!, j^li ^ 



jail jjjjj .^jaall <in jl tejljili tliljjLJ! ^Vi 



(Jj jla tll3 j (j Via J ^als . 1 ■ '-— ' 1 j ' >»» ' (jC Aiijjaba (jjjl jill (JS 

A^j AjjIj J>j3 jjjl j3 t_iLuiuSlj Jj jj j jIj£ j (jJjJJ ! .jj LS lik t jjIJLc ^lc 

jp Jjj jjjl j3 ^jjjj 4(JIja3I (JjJjuj ^Ic-j . LiJaxJ 1 j ■ - A a\m*\n l^j| ^LqItJI 

c e a 

(JjjJ jjjls 1 i "r-nl A£^pJ! jp jjj jjjl j3 £ JjIlJj joSIj tl$-i-o (3*C-I 1-a 

,^^1 CjUjj^JI (j* £>JJJ^ 4.C. j<^>o (jlc- ^ ■ tj^ 3 ^ l-a-lic- diljliJI 

lt* ^jVI jjjljSlI t_aLi£l iLo Cjj-o ^ill AajjV! jjj^l cA? 
jj^li jjSil tillable U-iajl cli^-la j i jjjl Cj j$J=> c. L) jjill 

jjjj A^aJj^ya *.L^£J! (jiil __ai jl -1>J (J^-*^ ls^J 

djla^lxJI Cj-ll .13 j .f. j ■ jjjl _«3 i'i^^jl'i IajjAj ^jjllj lAjjouIaliiLa]! 

«AajoiLjVI jjjl_aa]l» Jj^ jj-a]£jj jjjjLjjill Iajj ij^A 
Ajl&IaII ^ 4_jc j£]| jjjjl ^aJI jL ^j^. jj ^^1 j «4_jc^)il! (jjjl 
Ia Jn^l\ <<4JI*Aj'I j>jjljill» l-j (jjjl jiil oJA liLaJ jjjj\_jjjill jc-iij ..Laa 
LS ic IjuaII m-v j^ 1^ *io ^ j AjjlwLuiVI «4J&aJ\» jjjl jail j^ 

c.Ljjji]l (jjjl ja < «V^' Aja.l_jil j-4 j .<jc jiJI jl AJliiJI (jjjl jiil JaVI 

t^jl jill j-a 4_u^)-a 3 <t> ~> n tS^ Lff^^J tAjj-laJI (jjjl_ai]! jC I JJuS 

^ (_ijI j>>ill (jjjl _«a jla ^JLlo (JliLa i^Lij •^jbp ^jujjjj ^^jJI 
^cl ja i_jIj£ jla ^jjlLalljj . Ajj^^II dil *K,H ^ ^Ju (Jj^JI 

J£j jl jj£-«j (LJU. ^^ij La£ Ja^l ^^Jc.) j^JI AajjUI 

Jauljj -lla^j {_§\ ~ 1 g m JJ ajlc-j (j*j (_j-jj\ jSIl J-^ 3 ] tjj J ^ ~> ^> ^» 

jl jliLjcVLj iJJXJj t4£.JjalJ J^"uiO — <joUJJ (jjjl j3 (^1 UjJI jlklj Ig-JJJ 

Lajjj «<laJI» AaxjLuoVI j>jjl jail (> iaii l^ILaU ^ ^JUa 

(jjjl jail UJ^ cJ^J Jaifl ^lj j^jli 
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jjjJI Ajj*j LqC pIjc ^3 mill s-Lakll ^j* iaaa 4ia (. sKi (jl 

' " ' ■ — ^ j\'*" v f L^i) jjjl jiiil ^ Jj&iui (jjojljjja]] ^-a ( " i^K' I jiji 

'" 'fl ?^ J . ^laJlaj-ta-a «.^joilt jjaU ^>La£-a i'l'^ -l£a jL-<aik^U j 

eLjjjfll! <jjj| ji ^ L_uSJI ^ lAOau ^1 Jjul jail elul£ li] Lai3 jA 

.^jjJajAll I^IA ^3 JlL La ji.1 jA tLJLk. Jj*ila 

,4\*yf\\\ ^j^ljjil] i_jjjaiill qa Ic jj L_uSlt <jjj| jil! <J£ Cul£ Laj^)9 

^jjjl L-i i ■) 4^Ll11 ^Jiai AjL jj ^jjUjLjjall f ^" * ul^ 

' * 

Ljiia (jjoSljl Le^jc- 1.1a. La^a (j j > >i lj& ^ (jjftXa lilliA 

eLii.la.Sn lujj ^iLaill JjSJ&i 4JLuij£ cjjjl Jill Sj^S .jjiljSlI 

t^jjjljil! e>Mt> ^jic (jjjjljjaalt ^btl j .^cu-uj AjtjjJail AjjLjaflil 

Jau <&jlL± — IgSi^'i ^1 djloakbll JjIL»£ — (j-ajll (*-a < ' ^ 1 1 ^1 ' " 'j^ ; 
pLalxil jJt t _ 5 ic- (, > /nil ^yaj .l^J Aj-ali. aUa, l^i (Jjjji jill Cj^aui Ssh liiljljj 
. JLaJI ^Ilc £-a lilJj AjjlLa lj^?J •* J^" 4 ^ 6^A 4_LaAl ! J^J^J (jl 

AjjLb f.Ujil ^a j .AiiJui-a CjvLac-j AjlLa laljjl ^giatJ 1 1 u> \l ^ j jiilla 

^it-a]lj J jiJI . (JjLaAi. (JjlLa jl ^joja-v 4j ^La ^Lu (JjUx (J jUj 4jSuaa. 

LaS jl) I J^jjj (jl ^ *^ rtj ^jjJrtVuit^lli . I4J Aj-sUl alia. IgJ UJ^jl 

.4j^La UJLj IjjoAj jl n ^jl (jj-^ 'f>^)j-«l (I J'^'^J (ji cs-^-^ ^ 



t JjJaSVI ts -lc ^^A <4ili=»-o CLl^LaC. (Jjliil -lc! j3 lilLj^i JUxJI (J^f"i t5 -ic j 
Aiji=Jl . (illjMa ^ L-ljaJLj dljjla. (j-a s?°-'°*" ^ ^J^^ ^Llli <UaJJjx 

jj^i iC-uj±j)i\ jjc- ^gjljfuJI JLa-al! ^ 4-Ja»-a JjAj Jjljoll ^ JLo tilljA 
(JjLo-a (JfLoiJj .AjILo (jljjlj tAjj^x-a <Ji-L/LaC. (J^joi ^^-Ic (jj^J (jl (j* j/'^.' 

JjjaJ ^cljS -1=».JJ Lc£ LoLaj i^»ljp]VI (jic. UjLaJj (AiutA AjjLa <j1aC. ^ 

jl . a1a*JI Jj ^» jL -is>.l jSLi jJ ji C5 Ii^ « 1 g '<K ^» cLl/La*!!! 

t"unj] tAjtujJaJI ^^Ic- ^ 1,1 ... vilil^i ( ^]c. ^LjjljjifiJI jjjl jail AjIoIjII ojiaJI 
j£] . ^ ' («4jik-aj» Sjiaj jjEjaSJ <jJ^ll AiwDlaJI Q*±*J lS^*j) j)J " (jjJJ 

. Lj3^=k IgJ 1 jrtli.nli.iiJ jlj ^Jiz*. AAaCA\ SjJajll j£juix-a 

^jjJajx JJ^ 1 £-°J . cIAjjjaj'I jl <_iljaJI (JElo UbJCj frLiuVl ^Jjoijj] 
(^Jl . ,.(J^I£j]Ij jaaJlj 4 > i) Tig II l^juiill L-iLuisJI j«c djljjxlj diLbJabjll 

^aixjj . ^U"i > n A Ijj^j LjJ ^jiajjaj AjjJalj^)]l ^jjJal j-dll o'm> tlil^J 

jl «L_il » L_l ^JaJJJX (JjSj (jl (jjJ — j (J^* cP* - ^ — W^'^ 
jl^&S/l ^'^ij jl jtlklj t4_LJaLjjil j| £jJaj (jjia^Ail jtia ^al 

.<U£]I JILiVl t> t_il> ^j^-s JSa. ^ aJU^II ^^Jl Jli^Vlj 
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c.LjjaJI ^IaIc- Aajj .^jLJI (jj^JI ^gi i^^j-o jjc j^^ji ^xj tbLSLa. 

jjjiij (jjiJIj tLiJaJl 4jjJ»j]| 
(-JJUjjll lift --'ft" .^jia^lal JA*. ^ pLjjjiail 4jjJaljjll ^jjjl Jia. jJ 
^^ic D.}3lj SjiaJ ^Lwi JJ=>>Vl (Jj-aill ^ J .(^) (J^ll <^ ^aj-all ^jlll 

AjA^aLj^)!! [JjuujVI J2kj ^li^jVI ^ 4_i3 <_JjC.jx JJC- 

ijj^ll j»-i3j . ij-al£ cJ^^ UJ"^ JO ' A-aialu ^JjLa^a Jjl (jJ^I cj^ 1 

. jxAaII jA liiiij JjJlaJI jA IxAtjJ (jli AjjaijAi^JI .frljoG lx£ tl^JUj^J 

tjl£jjJ 4 jmilljj 4 .1^,1 j ^jl ^ jx.1<JIj (^LiJl jA ^Jfc? (jP ^J- 1 ^^^ <^J 

^3 AijiJx ^jjl 4_ia, cs^J 4 ^J*jj C3J^ fr^aM U^J 'j£^ i^^^ _>*J 
a^A <Jjx ^ . ^ dljj Lo£ ^aJUl jAj Jjji — JJJJ ^*<> <~i^ ^j'm^Aa. S^La 
dijji (A^JI j) VfrJJ jS/ 4uk ^Jfc Ix jjjk e.U*iVl -la. jJ ^1 jj^l 

.Ajtii]all (^^JJ^il jj...a*tt ^j^Luil ^jic- jail*]] Qjty ^)>* ^1 QaxXjSi 

OJaA ajuk i'wi j j .^aibtil jjjjiill AwioImJI aJj'l^aII ^>U \l 

<L<iLtJI ^LojIsjI) ' ' ' ■ LaJLlC j ^ •J. 1 ^"^ l3J^ <-Uajjj j] SAaxHaII ' M *'*'^ 

Ix LJltj .4£j»x3l JjjoJ jA LojJ ^jjjJlJl jj.uU"i]1 

(JJ Vj"lij (j-alajait (illj* (Jlj .c-Luixll (_^jlxl! (jj^ll JJj-u4j t^JOJ 

(jfcljl (jl ^jjj^Jj •^}J?JI tllLjLwJt (jx V^J « jiaxll ^JjS (jx ^i-aJ jIiaJI 
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^)AljJaJ ^oVl (jl*"\j LaJdCj jLx^ijil ^llc ^1 ^"j La-llC- -fljl r 

V life .djl jaji-Jlj «lgJVI ^ J*^ J' *tV\J <jVi tAjLto. ^jjLjjji 

^^Sc j .Ua. ajJJ^JI jaill <^iA JIjj JS j«i ^kjl £)1 (^iu 

LiK UJJ^'^ * f^J 'oUaJI nil f.Ldxll V t<Jl!Lo]l (Jj;- ■' 

J.-> i nil jjl UJy (jl c-^yd\ q\ ^g^i V I^A . LaLcJ 4_aj$£xs JJC- 

.1$] Lr <al*JI ^ill ^ ^OSJ jl J^-j J* <-J _jUia1I <Jj tdl _j^ill »i& -lull ClI jajiall j 




q*o1 «J>»>» j ilia. ±> jj ^jJaLjil *L*J&1 ji OjJb^il OAjfrl 
(Sj e?>^ Jia. j t jAUall ^jUII flbdl <^9 

jjUaL f& j .juiUll )i& ^LjV V^^J <^tibbu *LjjjAJI (jjjl ja 0^ 
jauu 4-LSJj I jfljfo l J >*J «*i&»3 ^ ^ pljjjii^ O^jS jj-aj 



(jjiljii i^liA I J)La!» (_jLa 4jjLjjfllj.ua <iluilj J^VI (3l*Jj Lsjjfc 

(JLijl£ La ^gjfr lis. QJJ.^ti ^Jluj^l JJC- Jl j ^Ifl * AjaIc OUUjjSLj 

^IjjVl dlila j • ^Jjll (_5^. LjjJ^J dill j Vj tijU-iaaJ! aluu Ala AjIc. 
JtaJ (jJJ ^Lolc- j . (jjjjuJI Cilia] AjIjju Igjfl jSiij CbljjJI Aiiii^J! 

frLiSjIj elkjjjj jjjjjia Thomas Aquinas ^jSS/l jjLjjj Anselm j»Ly*il 

L*Lqj A^aj^jLa Ajjlaj frljj q^jIaj (jjjJl eLaiaJI (jx jjjxJI <_ajuxj 

jjI j£J j tJaSa <Ull <jjiJj .LajLui j 1 Jilaa. IaAj 4jjjjj*j (_£j]| t^ll 
*i jA <J Jjj .4*jjiail ^jj jl «tjj$JI» j « cr i3LAl!» JLa ^^J] 

Ajljiix-a jjg Wl 4jlx ^sjj V CLtl^. t^oljkj Jjlai. (jJ-iil (jl ^LalaJI 

Ltt^Jii ^^ic (jj-^l J jai*JI (jjjZuuj tJauajJI JaJI eV^A <JfL Vj .J-cl£ilj 
4<Led»-&]l AajujII jA jj^ajJI jl eV^A jiajjil Jil .^Jlxl] ^jtiaiik-a jljjiaj 

(jU t ^SVial l (jjjJI ^Jl£- (j-ajJa i _ s Jia. jj^j Jh\ (jjju J*A j£] j 

4jlujA<q (_g j-luia 

<Jj| jaj«-ail ^Ju-ajj ^ t>° ^J^J^ (J^t ^ > J-i^l jS J^.Uu ^j-o ^jj 

JlLiaJ ^gic i^-jjJajj jA ^jjl^JI IjA (jl .JSLiAll (JaJ jja. <j-a 

t<JLijAMil fic 4j] J>uaj (jAJAj ^^Ic j .jj^H AuaLJI SjJaill J-al£ 

^0 ftjj^j ^^"lj i^J^ jLwt-ft AjI 

jjJa Laj-ftt (jjj-a^ AJVI I^A (jl .ajl^ialj ^ jL ^aliaj jAj 
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SiJjj-A M-i jjSLJ! Jib 

Ajiblj «A_aC.1_jjj AlLjic- j <L«lauJa ^jXaJI JuL*a£ jjjaoJj (jj^ 

(jl j\ La£ jfl I^j tUl 4 rfvjhwll (jj^l 4 » rA t <>rt^*i £-°J '^ij^^' J 
I^A ' # ''^ (j* JLuij jl liiic. til .«— ^LiJDll \ — » Luoj £_JJJ fcjjlaJ 

jxila«JI j£Lll (J«ai]| ' t '"'^ <Ja ?e jajtAJ 4_uiij ^<aall < . n^j (Ja ?<_}«ai]| 

j! <Ja ^ ?(Jj-«J S^j^jJI 4 > sitiW ^Jb £>AA (Ja ?^j-ajl1 Jj,>° 4*'u«n; 

^eJiifSI <Jj-aJ £>^c (j^a JJ 4 - c>* J Lij 

Jjau (jjul 4j| j ^Jaia I-i1->-\ ol jj^JI ^LjI 4jLS»» <jj 
LajS — ^1 j»l AJJ tilLiA jl£l £.1 jjuj — J^Luijj ej-ail (J*-?-J 'tJjl_aaJI 

jLuU cdlj £-o j .4i£ l^A c.1 jj lJ^JI J (^ja-all (j* La £ ji tilliA jl£ Ijj 

jjLijjj jSi Jal .L-buJaV! ^IjjaVI I^a «.Ld*J! ^ jja*J! 

^ AjjJajll frLjjill frUk. jl£ Ujj ^ill Richard Feynman Q^j^ 

t—Sjx-aj Aij*-a ^3 JJJ^JI ^£ljal1» (jl (j-a (jjjjuxll (jj^l t 'an-ma 

/^^(jj^A^lJI (j* lc jj tjjj-^aall li$J jL iaSS f-j-all ^jL ^jLJl ^lUJI 

Ail LjaJ I^j Lal£ La j^i* uj^' ^ LaK» Steven Weinberg ^ jfjjl j 

ji o^*s ^ ^j^-*^ j s-j^A (jj^ii jj^j (ji (jij <jV o^j 

.«i-j^A AJ (jj^J 

l.g «,.>Jaj Cjl ^» ^A (^t-all J * ft ^11 Jux ^aAlLa Aj^IjIIjj 

jSJ j .(_£jLaJI jjSJI (^ic- IgJaliJ J jLaj Lalic. j^sJ! iiki I ^ i-> j j jLouVI 

Ullc- Ajix jjll ^a^Jjjii (j<a j*t;ll Ijji (jjl] ^vjAliaJI Ai.L )-»;>,>» lU 

-n- 



i_Ujuj (iiljA (JjjjIs ^ jj-<a _a-o ^ ^jj •« 4 ^J J -^ a ^°» Laj «(J*ij» 

1 -»j .^Jlxil J ja. (^j*-* il 4jLua<9 AjaLjaj ^Ijia. (jc i_iki£JI Ijuc-l WhnL 

Ljajl I^j LaK uJ^a (jj^j ujfc^ '-^ Lol£» <jLj t JjSjj ^ jjjjlj 4ijL> <ju£c. 

^pUa)/! j^Jc i_liuu dliA (jjli V ^ ^ j .^Jlc <>» J&l V t> 

(j* AaiaS (jj^il (jx (J*?~J'" ^ (j^J • < S^ C ' ^ t^G- frl^Vl (jj^ 

^^^jj^a ! j Ljj£ £jLa <J c^^- UJ^ <-J* 

.^LJI JUct Jj-ia- t^ifr ja. j]l Jja. AJlyuV! c>« .lie tilljA • 

jjjjjljjjill (jx ij^uJI (J^ *^JJ Ajbiyj^ll #Ljjjall (jjjl jS • 



-rx- 



L$ja ^jfc jiaj ^Uuij^jx] (JjIxaLu jjjL-al Ernest Rutherford ^ jji jjjj 

^j-aiuoi ^gic JJC.I ^ jCJj V» Aj3 ^JUaII ^UaJ! tjj,nViil (jx 

4 dlin.nH ^ ^ LJUa tliiS la-lic. ^p*. j . jil cdl j ^ ^1*£ 

iiUj Ala [j^Sj *UJ^ LijAaJj 1 \LaA"l lillifc <jtj /vll 

^j^joJI ^±slA\ (Jj-ajj .jjjj^ (J^u ^jj^il ^Sc- A^jcllk^H jLoaVl 

3jjjy*a Aj-JIxJ! dixa* Lclifr Y . • V JaLji ^ ^ ^ 

Jackson ^jjjui^l^J Uiqi'iIIj 1-^^ (J£joJI Ajj)>«*ijj ^-jjjc- 

j3 jJJ j>J tjj^ll ^gic- SiiLi 4jliaJ jjlC- ojjjL^ail i>jlA> t"lVl«l -isJ .Pollock 
ojjjajj (jj£Jl (Jj-a! AjoiIjJ — LciS tjj^J! ^aJc CjjlSJj (<Jj3 ^j* 0 1 g 1* o 



C_flJjjjSxa jjjua£jjj jljjjj*a ^^CJJ ^C. li>n JasJ g-^^-^l OJjj-all 

• WMAP jL-euiL j! Wilkinson Microwave Anisotropy ^jJijj^xA 

WMAP j 

j . jj3 j-o A3 jJjola jjC. (Jjju^alaj j-a AiJ_^o jjjill <Lljl JA AjbjjA 
jjjij ^ V 1 (JjS jj^JI o^V j (JC- ^J^AJ a jjnill ^ Af. jjVi^ll ^OLajl 

.(r js^i jj±ji) 

^ jAJ «jjf£» lilLiA jSu La ^^ajJaj^ j_?^l f^C" J^jJ jJ 

4,i j-i* j ulLo jjC- j fr(_jJ-a UJ^ *— ^ >*n^l j-o V-iJj -^-^J^ 

ii]LlAj ,'LaC.Luxj Ai^oiLo Sj^.j£ jj^l jj„'^ a ^ i£ J£ L ' . Jj)-i a ^ \ i, >> t j 
jJJ^L] £iJ ^^jJI Cjlja-ail j "llli . jjijl^Jj ^»Llaj jjjLLo ~\ Jj£t 

^ jjjjj (LLa c-jjilU Sj j^-j-JI liilj I JJJ^ AjjuO IjC Ijjju Ajjji hll j/unll 
j^ijj .AqAjulia Lgj£j^j 1^jj£jj jl La£ . jl£-a (J£ <j9 1^ mil AjsjjJaJlj 
<3jikj jl (J^-oJ c-Liaill ^ jl£-o J*J f.Ljjji]t jjjl j3 

<LaLj_ll AijiaJI a jA jl . ^j^-Ja j3 j» V JJ j j£ tillj^i jL-aiaAj j . Lu jg^.1 
^1 jjiajj] t(Jal ^J^J Jj k"il (J^J aLuJli :Ljjja.j] 4jjjjjJa 
^Sa. (Ijjlfi (JiVl ^jic jl — Ljajl j .^jjJajiil j ja. jJ ftl£jJ! ALkjii 

JLill li*j sjj jj jl c^j, liUl 

<i£juj ^1 (Jj-aJ jjluJI jJJ^-j (_f^o ^jic- jji>J i_aj£ ^rV'uu'i jlj t jjSJl 

.aLuJl ^£Ulj r kjJI JUJI 



Jlail JaiUl f U«]| :f J141! 

jUiftl 4u r A • > • • ^11 .lie- JjSU 2JaiJ WMAP ^U-aJI 
Cil jjjull 9JA J^aliS .(jXJi\ ljjSH (j ^ Jrf*JJ 

S jj^ftj 4JkjjU jjill LiL» Jja J^^i jjitlninj ,ji (Jj^ f L»ki 

duu«i .d\ ja-all JjiUfr l^Jja. JLuuj « Ojill -Uaia. 

. t » ♦ 1 ^Ui J Jl ^ Ljji^i AiJ jiSi CiUUj ^^Sfr life 5 j>-all 

t «1 ^ja, j . till Jul li (j jflll ^jiiliLa j . (_>a jV I J ja. 

<Liall JDU iaiaj . jj£U ^LjUl jl^j ^ J,ia jUiiJ 



(jjjliL A ^jx (J^*J J-^ (jJiAjuill nj to j Ajj jj^a AjjIjj jAsj AiLui* 
^^^J^jaj o^a-Q ^A AjLAll ^Ks<i £-^J •'S^J J - a 

Andromeda Iju^jjAjI S ja-a £&j .AjjjjJs ^iu ^ 

Ajjoi (jjji^ Jl^a. jiaj (Jc- AjUlil s^j^ c>* ^yj^ 

(j-a JIxjI i^jLjaall Hubble L^J* jUaia IaJLuoj S^a-a (jl .Ajj^jJa 

Jil ^11! WMPA <> gjtull J t> ^ jSI Jcj 

iCuia-a Lolc- (jjjLaJ ^J] ^1x31 IIa Jl] j-o <jl V] 4 UJ-^ ~^ r - ^ J* ^jJaj 

JjjaiJI Ai ^ jc ^jill ^yaa-kill JjjAj .Edwin Hubble ckj* 
jLiuij ljujA c^j J «Vesto Slipher jijl" jjjjjjs »^c.Lu-a <JjS ^ 

A2kjj CjI a aJlO jj^ c. jjJall 
a JlLcla (jjS^i It'lU j 1»««m ^jjd & jjJa\\ dll^j-a (jl (JjjJa (3*0 "^ >a ' ^ 

Ljl^aj^l (jl ^sJujjj tJjjA -la] '(t3jj^ t— i^a-iJ j^na 

jA lilJj (j-a jj^Vlj Jl*jl ajA-aJI tlul£ LoK ^ ; ■ r"ij j^-sVl '< 

^jjAJ ^ Uc a VMM til^pULj CiI^^qJ! (jl jA t^JLatii C^jA Aulcl ^Ulj 

.JXooIl (jx Ji'iu 

j^l (jj^ u' s-^-jJ 'U^' ^^-oJJ UJ^' u' ^ Is^ 1 O^J 



-TV 



IjiA ^jjLj . <jl£x ^ AJa jijJax Lj-l£ CLiIj^aII d±jl£ ^jjluJI 

^ill Fred Hoyle JjjA Jja L>*:£ ^jji^ iSu aJ±A\ <jl£ I^a 

(jjSJ *1 ■ JjJ* S-> _J^*Jj j WMPA Jl* S <LS^il 

UJtfk ^V,V jA J^Vl ^JLJ! jJjfcll (jj .jjj&I jUi&U 

t£L>dl J^MJI *Lniu*l 

Ljai jl£ <Ul jil (jxS tlaa. liu£ ^ <jj£]| <jl£ !j] 

i" <al-^"' ^^jJI SjljaJI (jl £3 JJJ (jl 1 «nj lulj ^^tAjO-ail jUJI jl 

Arno cjjjljjjj jjjl jj-jIj^ Luaj$-a jjc ^ ^ "V V ^^ia jJyi 
^ylc. j!>La*j Ljl£ jlilll Robert Wilson (jj^uLj <^-jjj jjj Benzias 
S^'oll cIjIjV jll Bell Jj Sbcli^fl jUaVI ujj JL^Nl 

^jc jL.iu.rt J^JiJ l-c-jj-* ^IjuujVI (j^J •J JJ ^^ jW^^^ "So-^j^ uj^gj 



-rv- 



• CMB J] Sjlc J>Lj 
CMB Jl uj^J 1 " £_£>^l L« j^*^ ( J T > ^ f^jfi ls^J 

JlU» t^tAjla ^juaa. ^I LJ^Iaj lil .(i jSoil! ^>lsj1) ^UJjVI t_fljJal (JJ^I 
jl < " ll ■> jxll (Jljial <j* (JW^* .j v ^*,' (_g j^juifl t^aj jl aLuui 

Q> C> «-juJa!l Ajj j jjx^ j )n jui j J£ji aJ ^ jl^aJ! ^l*jiVI <j* 

(A i>>4-s 10 Sjl^ja. .lie. bjjj jAjj) ^Uuiyi (JJJ^*J V Iaui^ 

<j-«j . A &\ m\\ AjIaj«« (JI_aJal tAaUal] jja-sJI ^ jjoJI l^g-J S^l^aJI ^ ■* j ■ ■) 

iliUaa^Lall tli^l Lo£ cAjuiij J ^uaaJI UuLi CMB (_JJ jl ffrJl 

J j! ^1*1] ^ caLLJ! .<j>Vl ij^Vlj WMAPJ 

^jli 4 ^^jSj-olllJj-ojj (jjl JJ aJIa, ^ jaLkj ^ >wjS?I ( ->>n>\l L_iJa 

^jVl uj^ 1 J ^ V j CBM'Ji AiuaJlj ^jiJI 

^1 ^OJI j jU-JlU ^Xall Aj11<lj Jjj^VI pi.rJI ijjJa jl£ ^SJ 



1 /Frequency 



J yM\ |fcuuaJl L^Ja i Jl&l 

lJliS WMAP ^liuall L$j ^li tlilwLa (> ^^uaA ^^laa^l jflaj 

J! jlai <> Jla-» ^Jp ^Pjj-» t jjjSD jUiWI <> AjLU 4jJ jaJI AdUaA J 

i.n..Mj .Ljjft / n% ' ^ J«J CBM J ^jAjJa £tlud Ig^ofij (_yaj$\ 

LujSij ^ « « • « • ^ j (jj*. j . (jiiAAx <J^»J Ix&lj 



(jl CBM (J! <j£aa]I jit (jja (jl iCjii _all ALla (jjSJ! frUk. <-jjC- J&l 

J ajLoJli . LaLaj t ■ 7* ■» (jjtil <jj£JI <jV ilxLaj 1 umIVu (jj^J 

tJSI jl <±iji.ja Ajjoi (jjjJ-a AjIx Jc (_Jfi J LaLaJ 4_uiij 

' , w ■ ■ - j .aJIaJI JJJ^i LllSkJ AjIjVI t^ll jliJl J joiil jxj-al (Ja. - ■ 
ttgJaja-o i—iLui^ Jc. "oAsa V j\ <— iuSl <jj^l J AiLio 4j1 

j dljlxll Jj^oJ JJ J Lax OAaJJ (jj^ U^J ^ jW^' 
Cjl^a^a j^j] 4_jt ( <jua2Ljl«]l dj| jijtjll s>ji> (JLiIjLui^ J^-^ J ^ (S * AjIaC. 

Jl jau J U^LikL J ^ V o 1 ^ «JiOUI JLilL? A^jy. 

^J^J lilj i^ji-joil Ajli ( jj£l is jxjJoa >. in^SM jlill (jVj . ^ » » » ♦ » \ 
(jt JjV 1^1 j .S J jaJl <*>J± J jauUjII J] Ailj^il J (j^jUuil ^^t 

^ (jjjL ^ V,V ila (jjSJ! I^j jal . JtiJI jaiJI Jc k^'iW jji lil 
r ( jjLlAj t ajV^j (ja.Uu jlc- Jii Jc JjS/l (jjSJl u^J «J^^' jW^VLj 

J^JiJ (jj^^ J^La. lcj_c-a jUJI (jlSj -C^j'j^^ ' a ^ A J f-^^J 

jL^ijVl Ajjuo VA * » • • Jl ^*Jj .<J-al£ JJC- «t 'i<l LujAJ ^j-'*^ 7-'-^ 
JjI_ojui LllLjl 4jLbkJ><ill lilt JLi&j '^J^ ' fiiVl A*jJaj Jj (jjSJI J^)J ' JJ.'^^ 

liDol r^ur-.! j *(tij1 jail J<; .fiM ilAi tj jill --^ - ^ J) jUJI 



tajLJI J>U. tjjjA] IjjjS jpbj ttillj iu <_sjj^' £1*^1 .AiLLi 

J! (jjj'vlflJI t_4*jaj£l La^j*i Ijllj /Lujlj 4j^>»J J ''"'J tliS jll tiii^ ii* ^TAual j 

jUijVI Aiuj VA • • ♦ * a*j (jlS U£ (jj^ll UJ^b ' f^l^ CMB 
<jl£ Uajc. jjill <ulc. Ul ijj^a CMBjl (jji ALisJ! j . jjj^lt 

<LlJai] Cjlil^ja.VI (Jj-°->J '(^^' a j-oC (j* 4jLJLj • , » * V (ja Ja! 

<J l^jj^j ^jB j a^jSJI JulII jjjb WMPA JU <ljii£ ^ill Sjljail A^jJ 

lillj (j* 1^3 . (jjJ^la jl — ^y^jj '""^ " tilljA 

. jimSLi ^1 ^tjaj ^jjil j aLpJ] IfljA^a (jjSl! (J*aJ ^^jll i(A-a£>Lail) (JjliLxl! 

.(JjLuull lift (j& ii^. £r j j^j l^kjx ^ *^ ' ^* J t^Jj^V' "^J^ 0 s " 

L^' J jiajll (JJjia (jC- jl t(j;ljSJl jlswiiVl) .UaJI j^jx 

(j& I^J*j lil^pJjj (Jjl^)a-<iil (jL j^JaJ JiB ^ulajJI jL JSucI .(_j^k,I CjUIajI 

i tojLail (j* S^lALo SjS (J^ 1 J^^' jl=kijVI (j^ 

\ n\fi\\ bjjj^jj c*lL£ j-oVl (jl LiiJajoal j! j <\->"II AiLa. l_ij3 ^jji.VI 

JjIUI aUuVI 

l^la ^>iajj ^jjl A^jJl ' . ,l ; 1-^ Ailji-tt <.lo.mll j\U in j .^1^3 c^IL^b jjf Jin 
^ VjlJJSJ 1-Ia.Ij j^JJ (jjSJIi :(_pajVl (j* olji La (^>^ -^^^ 1^* J •■i^aljll 



^jllij 44lljji.l IjjUaia ^jWunJ (Jio jjljj .l^K CLllAUkjVI 

ijLttil (jU i»^»x ^ " * <^ (j - ^ (J^**yj 3*^° '*-^ u uj^i ^ ^ 

(u (J^-A Acjjx]! Cjlja*x]l dllstxaj LJ A AlAj^ (jjiiLaJlo JSjuL) ^t-jj* 

^Jjill <--ulL LjI Aj lijl j j > r-1'1 . ^iajuj jOaJLj) r ^ ■ '— «M JuiLa. ^jLuulL Ac jjx 

lilllA (jj^J (jia tAT^I (jjC. ^i-l-Jj . AAxJJ jAj (jj^l Ul^^y* <^J-^ 

Ixjjlj .Ajuiij (_J.}*x]Ij (_pa*J jc Ig >>mj liptJ LgJ£ (Jlll^j^xll t"<U^Vi lilj^Jj 

i^a-a AjI ^3 Afc^lj jJJJjuij . (jxjJI Jj_>x £x ^ (J^ ^J^J jjSili J 1 ^ 

lS^>*)}\ j» die a (J^ jjV jjxjI! <jx ^ jjxj ^ 
AjLj Jj-al^l ^lilajl /jli IjJj LjaJ \ ■ ^» ' 1 g ■ ; jc I^jSJ j ;AjC 

^^aUau-ax ti _ ijuill l^-lj . j£^)x (ilLiA (j*u] .^Li. j^jxll ^ jx 

La^j Ijjjsj llil (jx ^»c^ ^^Ic. t^njuoLix jjfr jjijS jl^ftjlj jl ^-ai) 

^jjli^ t^LjaaJI ^ Aiixx ALij ^ jUijVI <^J^ jl .CBM Jl Jx 

A^a».l_jxll ^IxjoJI (jjSjjoi IxiiJ iiAjix »lo.uill (jx 



-IT- 



.^Jaiuij a*L (jj^l! ^xai I^js (jj^jjjjj -^I^jV uj^ ^LaIc ^aIa 

if * 



♦ 



- ' ""' » » »" • • . 1 i j n i y-n »::r..' : J.» l m , n , 

Ja^) Qjrf jjjj A^ltl) Jlw tJaJjil Jul) Cjlj 4jjlL»Jl aJA ^ 



«.LiaJVi Jc j tJLaJI Jc $.Lja£]l SjJli (jl .AJLiaJI Igjl UJ^jjiall 

LJ1 Jailhj .(jjlluiiil tli^jJV A j iuu)| <AjJaj]| <jjLlu1 4i_jB jl 

.-a£ f-1 ->>aU jjc. di^^oll (JLSjjl <t (jAll jjSJl J.loJ (jli nJSJoll I^A J& 

L_l*-Jj t * ij^. J ^a"i'i"i ^jj) S^llaS JJaIaII (_j_o^ii AjjjJ 

,$Lja&]| sjaLall JIajj tdjl^k-<JI jjJ till 

jtjj^l '(jj^ll J^ 8 <J <CAi. AjuieJl £_£jUll Ja^vLlui j 

t_ija tliUrk LajJ l*1Ua (j j^"' » " I-^J nJ^aJall oJj-la-o 4j^c ajLoJ 4jAi4aJl 
| (JLjUaJI J^C jl£ jJ 4j1 alii j . jS^dl <^Jj3 <_jja]l 

L?' J cIjLaJI J *— i_^a jl (illiA UJ^ L>^ *— 

L«j AjjS ' " ' ■ IjjjIalLa (jl (jc ^cjlj ^jAJl^JI UJ-^ J jl 

<jj£]1 o 1 ^ U>JJ j-Vl o 1 ^ -^Vl <4fc U,U£l^U 

^aikjJal (_)jLjjLa Jc l$j]l J»j Ijj ( _ s ji^J t( -*'l ^ o~> J Li jiio Jjj>-aj^jil 

^jljaJl ^UuiVt jiiLii ^ j^iij jla 'J^j Uj AaUJ Ijlj 

jjSj aia .j^UaVI yjSlI yjSj V jSa icjjii ^ t>J 

-it- 



(j£>aj V 4_jLi ^gjjL*.! .13 j . (jjSJI (jjl CLilLoi ^gjjl j<at (jx 

J ja. ^IjII J\>J\ jllbuoa 'Ajlgj jl (jjSAi UJ^ 1 (J 

V IjLal (^^Aiala i_u*jj c*]LiA (jj£j V ^3 ^jSlaJljj . tiLkV £__>JiLuj 
t*lljA (j j^;- ■' • (jl^-a (J^ ^ Cjl^a-o tilliA (jj^J (jlj LjaLiLo V (Jj^ 
La£ dllc J "7- " (Jiul^Lo (J^ 4x.^_^a iCjl j-> <n\\ (jx ^Lj-j V ■^■^C 

j] :,k».n^l (^jVI (>aljjaVI jA (jj .oLjIo V <jj£ JJC JLlaj Ul jj 

t(jj£Jl dLuiljua . <jllLa (J£ ^ 4_iic. iJj-taiJi La jA sljJ Lo 

j\ j±M Pij+h V (j! jAj - mediocrity Aj^Luc^I I:uaj VjAii 

Lj^jAUa AjJaalliAll CLiLijL-al j-<JI ftJ^J (j^-a-all L>*J • 43^ jl j^^ 9 ^ 

IaI lilli £,>"jl ^r^" 2 -? ioix *Lja9 JLaia-V qui lj] 'J$-kj jl 
^1 Jjaj ikl=». A^LjJa Ajjjlj Ail (jSJi ^^Ic JJjll (jl (jiajual . (jj^ll JMj^ 

(JLjLi^JI J^a :4jj£_^c j! 4jUjj]| <jliLi^ dlLiA '"'-"j^ .4jjLuiLa djliLm-a 

(Jxik t^Ul-N.^ jjc. L>i^]j sJljAa-a \\ i-> jj<a (jjSJ <JHx lilA (jl .(jj-o]! L-iLaJI 
Ut^V ^ jjiLtf j .Ajiiak jSJj ^^k. (_3i*J (jl j_>ail «frl ' 'rtk\\» ^Luoillj LjIaa 
liiLiA (j^] j .AjjjLJI si^j (^isu j] t jUjVI <jJ^J c^^ 1 p-^- 3 ^ 



-to- 



£it»Lfai :n Jill! 

Aj^I^I AilH ui*a3 .|JjJa*a jjij J jbuVI <j j£*j fLdAJ ^SaaJI ^ 
V (ii) AflU j! jS>» QjJj ^ tJJM ^HaII j»| j ajj t^J^ 

tijljiuol tdJiii liia^. (3 ju0fc ^ (jia AajUI! k-rUja j»ikj ja^ajl ji t(JliL<JI 



H« (jjSull 4ia.jx J Jljp V 4— ll^^ftll ^1 lJ*^W U^JJ • 

jaL^j jij .sljjM J] jSoiij jAj jj£ll IjjSIjj 

Via Jl jLiu toj-oa. jAjj JjLVl <— iU^JI j .^LiaAll jIjIJ 

UjjJ AiLjLftll liij rtV I IjJSfcJX (_JIj-oI Aju^J jl ' '"■» ■ u ^jjj 



-IV- 



^Ljil £-a IjiA t-ii.nl ui j .(V JSuiM J^) (^-^Ji^ (filial! ^ mi ni l 
<jj3 (> AajaII Jjla Axul ^^^ill Uj jAj ill » ♦ (^'j^ J*^ 

t>» ^tJJJ^H^^ A^kJ-all Ailala J] t J-a^Vl £l*Jj ^ J-all Ji& minl l 
's-»^ 51^*^] L^" J- 1 -^ ^ '^J •g,"U^ > J*^ uJuIal! 

jjljSil J^aJI <jUlc- <, . t.l»"J (^J^) ^JJJ^H 1 *— '^J* ^ LS^" ^ JS"^! 

^lo LjjiS Jijj Jj^j cK'J^' J] CBM J ^ j 

A^kjJ <JLijl£ ttlijll JjSj "J^l jLaiiVI Aiui VA ♦ • » • ^1 ja. 

jliil ^1 ^JjJjUjjiJ! JA>*UJ .(JlAJjlj Sk dlljiil <jl ^1 tSjjAiiit Sjlj^JI t 1 Hull 
(jx t ( jji«ajui3! (Ji.lj (_5^>j (jl (JIjaII cJ^f" 1 ^J^ml V «-JluJI I^J :*L«J*-a 

£9) jll ^ 4ia CBM J! WMAP t-k.Sftj L*ti*a 111 .^UJl jll JDU. 

£tA_£lftll l—lLjJall Jjjfii-J <jl tljjS 1 iftg ti t^jjfLw ^tj* jt i£^ £ ' jLJala 

j iiiiLiA Jja. ja JJC- jUJI ^jL jAUaoll I "n^ftj niUj .tiilj *\ jj 

jlalo IjjJl] j9 j£ jl tAAjLu ' < '*°*- ^3 j.o*>SH j^j jl-^4-o q jf\ \ > ii Lo 
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^ d 6* ffrjH J^L Vulaj^sn CiAdtfi* 

~ Jjia ^it i4iu t l$jfc 4iS3ol ^ ^Vl dfwL' S >Uafl 

.> jLifl j±j jjS^JL Ij^H > jUB <> cj^jj Lib 

jjjSII jUi^f) r A JLDI <> 4jaa-ftjJ J^fl Aikl^ 



if - ij jS3i ijjy-i 



j^a^\ ^LsjjVI J^jjjoia t(LLa.V jjSi (JiuaAjj ^ jj-b jaI! 11a jiaLiLoiJ 

tjjJall (j ' "J • - >^ 1 ^ il l*^ I J » j> nil jljjuaj £■* OjJa. (jj-iJ 

11a — etila V (_JSjuoj ja^VI jVi L^l^ia tAjuiii jjU^ii jLa-ij^l j-iLwall 

^Uia^UI _>aJtfl c gjpV» .{^ALV 1 ^ J ^1 

^_**Ja^j IIAj .(JjLo jl*-a AjI ^IxjujV! ^SiJ (_jk Ujjui ^^>j ^LlS Lul 

o 1a (_jx iS <jl ^j^"'"''' V ■ *"l ^l 

Aia^J ul ^ Lff^ (J! (JJ^ eLalt J^J •t>>_^' 

Lu^g^l 3j3 <JLul£ La^ja tl.lxajl ' " ij^ (j^o jjj^ ic >&\jJ L$^y ^ 
J^^ 1 ci i^aJI 11a -jc- cSJ^I L?"^] (jj •(o^VaII Axjc. JLaALj) 

(ji f. ji >tM (j^-aJ tJJJ^ll jLajjVi J& jjjjL V*,V ^ i h<i .li-a Ail Jl 

(j-o <jJjJ3 JalLij 4 -l*-jl cff^" '^J^^ a U J^ 1 ^ ^" i ^ (Jj&jl (j j^j 

JlLo AaJl*-a t ^ v^j liilj (jx (jl 1 Vi^^j V Ail i-ijiMinoll 

oIa (jla *j»jjJI Lai .Aiui (JjjIj ^ V" dil£ i^u^ LaI^j ^51^11 J Luis 
x<u«j IU j .aLoUII ijial\ J^U. I jjj^ ji<u jjSlI <jV jAi^j ^*jI Sj^oil 
AaLuxll Ac asLilJI (jc iJiu=kjj US La I j] ^^Ic sja-JI J] AiLibJI 

j\ .^ftljj]| ^jj_^lalj i\jt>f.yJa La^iC- * j\r. Cjul£ ^j]l 

JjjA jliala f>\ ^'inilj UjJJjj LuS-aj ^1 (JjIj3l-«1I ^*jI (j] .AjIUJI AaUuxll 
. jjJajVI (jx Ajj _*jJa Aiu (jjjlj Y A Jlxj ^^Ic- J^>« 

(jjUl! JLuUjujj .jjjliill Aia.^ail o^A Aic ji».l Jal^ _)^>JJ La Ulc.j 

CjIjIj jkijj J - ^jja.jJI ^ loa. L-aliLa Iju ^3 (jj£]| <jl£ |jj - I nV. Ijlal 
^ | t_j jal (jjSJI ^ j^JaLia ^ Lull c. _^Jall J.^-ijl li> e^j^c 

Lji^aJI JjSJl ^Luall 

JIjjJI 11a Cff ic (—iljaJl l^HJJ ^JjJ^a t>«j ^* Insln'^ J.tajj Acjjuij 
till ja-aJI -ijUaJ Aili <iLjaiil jjC c- ^jJall Jlajjl .(jjSJI JA«J Acjjoli 



.1.13k. IjiiAA t>*J "*V tiB^l 4AJdj j -<-jV j-1 fJjS J^*J el-lfr » rill 

A^Luil 4-al&J .(jjil] llijjj ^J-a^j] ^^>=^ t>° ^J^fcl 

tlisil ^IjJ L$J^} ul^ (Jj^jj^all _>Iajl) <■ JJ-^M ACjjji AjC-Jju; 

jjutj ^1 Luic. (jjijLu (jl Aj^aJ V (j^J tiaiia Ajjjj (jSLa-al! jit (j^o jjjli] 

. (jj£]| ja^i] UjV jlsk-a ^ ^»Ia j > /->lr- jJliIj]I j <— JfuJl (J*e- < _^S& 



cr aladl Aojjil! <C j^I! f. ^Ja^l JJau )iUJ > <jj.liua]\ 

tfiiJI La jLui (jl jA JI>JI IjlA AjjUftl 
Ijjjik^ j (<j£j=JI AiUall ^^j) AiUaJ! 



-o 



jl J\ j^i A&Uli ^ C T J*Uli - j.Ua.Vl t> <J2it ^ jauJ 

j .AiLifcJ aJjSII (j* Ja£3 Jn.^i * jaj ^ALa£ AjS^I AilLU AjjLJ jplLaJI 

aJj^I s-U^ ^^j^ Aallal) aJj£ (jla tp^Jall acj** ^ Ajjja Jijc 

AaUall (jt A^Ull ^JjSII tjjj <.«■ ACjxjj (> %AV i*i .AiSLJ aJLJ 

Alaca. c-JA^ £J_>»j Ajjla-A ^ylc A3 jj> nflli AiUall ^ * j?^ 

i_J jS)l\ £-aj jJ aI*^J Jala Jai «. ja. i_iaaj ^UILj tj£l 

(j-a 111 j .lilli ^j* Ajc jjlm S^lij tj^A) V '* V!'* i t^j^bk (jj-lJ ^um>1I aJj£ jIjJ5 
aJL&. ^ji i n> 11 Ajj£ cT 0 "^ t'll^H-w^AW A j> ii lib j . *.jjJall J^-Li- ^jKVi JjVinmfl 

a ; . aj!£ ^ia 4jaaJ a ; KU Ai£]1 ti .a£LJ aj!& ^.U l, j ^.J 

taJuCj .AjSjs. ijp. A^Ull aLSH AaLja] AjSluJl Aj3j£ (jx i—afci ^1 

(jjiau ajlc ^jli ^jjj^a. «Ajj£» ^1 AjaLoOJ JjjjIjJjsII 

aIU, UlJUo] JjSj V Ai£3 j 4 jL^ali JjIjj j£LJ (jjj jail a!& jL 

V A jini'i ALS i-Mliuj Jj^IjIIj j$i j^SUIIjj .c. jxJall At Lo liija-l: : (Jj^-mj 

«f._aj-eall (jx ^JJ-i ^)SLjaJ (jl Aj^aJ ^» AjL JjSJ *lxjiJA& ejljxll j 

Ac jjljiJ \.n> JjL>jj (jl t^^La ^1117. ^1 (^^Ic ^)iaaJ Aj-aLxSI AjiuuSli .^Llia AC-jUk 

:aJl»1 An i, it! AjjiiiSl 

^jifr o^uull i-lll_ja-alla .«p.jj-ial1 (j-s ^^>"^ ^Lf^* ^ tJ* jj^? 1 ^ i —*JJ^ 

lift (jjaSLu J» ^ Ac^uj (jx ^)j£t ACj,liiJ lie ^a.ljjju (j) (j^-aj JIjaII Jjiu 

(JJijSj (j-W Aj^oUsJI Ajiniill (j-ajbJa (JiiaJ La£ sJclill j^VI 

.jjl^UaJSB a£ j^SI 

-or- 



(jl Ujj^.V (j^-aJ <_£.la JxjI AjjJAJ Laj 4lal£j ^ cJ^AMj 

JjIaj jj£l L_ft!ljj Jjj-ajAll (jjSJI (jLsjll (jjS ilaj (Jj-aj 

*Lal»J (jSLaJ (JjSI jIsILq J£j)ao £-0 (j^ij t(j;lJJjall l^j^JJ^J Luja-* (ja 

(jjlku ^UVI o^a .jafyl ^ LjjIj J fjJl <iUill 

(j-ajll £-aj .« L 33VI (3*^ ^^^^ C^^4 .ij^-a J^jI <jj^' 

(jj . l^JS aljj ^jjii A 111 ^jic A-alxJ sAj-tfaj (jSaaII (jjillj Ajjxj La (jli 

jjic. (jaVI Jji^ Ic-ljs (illiA (jl ^g-ixj V (j^ai -^j^j ^ 

l& <ujjJa (jjjL ^ V,V ^>ia3 t inn'n S^W^ *^ ^ (J^" 

Jj-la. <_£.!« J-laJij » j > /-ill 4x.jj.jij Ignjft-y CjIaIajVI (iljaujj (_>iajVI 

4_baull_) J y rill I^J (j-al-i. ^LiA (JjjjIj . lAi-aJI ''"'J"- j-a jJ j Ijjjjj 

^ (^jJI j l^-lja. I^j (_>aUJI jj£il l^jjai l$J (jj^il ^ AiaAj <J£a r^jbll 

A ^xij x »J3>-a ^1 IjjS i' )1V) lj] (iljl tia^V .1^1 £-« ^ kU'n 

(_jlalla ,l"uj>» a^a^all (Jja* (jj^M (jla <(_)IajVI (jC AjJ^Ja (jj^ 

La ^ixj Vj .dl5j]l liA ^ Uljj (jl (jiajVl ^jJc (jaj I "J V f I ■ ^3 

JJ^I ^^5-^ (_><aljjaVI (Jjix-uJI (j* (j^j t^jjjSJI liSsI (j» ^*jl 
(jC-ljJjS t <l"^-sjV (jl ^jJUILj ' . X sjawaJI (j<a jlalJI (jlj tig mil o^Loil 

(j>ajJa <*iljJI frLjaiJI (jx AklaiAll (jl (jJaljjal iajuul (jj .U jJiLa 

jxVI (jl^ I j]j .Aj-jLjjcVI lii-a (JjjLujI (_J^>a>l o^>-a j& I^Aj : j-aj 

. IjIIj Uj j«j ^ j-^' (jl LjjLaja till j£ 



-or- 



.!& <u <-> n 

jjl tl5a.*y LS^P^J -<J^ Jljjuia^oit Qj£ll (jl (jJaljjal ^^Jc- AjLjl^a 

Aillkx Ujut_> cLuiSn 

aaU'.Jl & jift ^k l.ll3«J A&j^a a J."? (j'j^ ^Li* (Jj^" 11 " (j^J • 

(Ja1^<J1 (j^k l^lj .AjC- t \ g h» ,n ^-ijj^ 1 g > ^»„J AOjoiJ eljj 

b^jafrl I j] AjJUjc-VI Iai* (J*ia ^^ia-J La-a ts^^ J^" ^ n-> II laijS (jl 

. jJa^l *-«JJ*^l I^A lil j%j . lg_Lal£j AjJJaJI 

aa ^jSj) <m=JI jl jS^I 

(jjal^ttll <_pa*j (J 1 . 1 g *m L«li3 diljajll (^-$^ V l&J^C (jj^J 

^k JJUlall (jj^JI Jja. AJjaV JJjIII ^ UJ^J -f^-^l Oj*^ ^rlViino 

A^LjjaJI Aj^)]aj]| ^jx J^-ia] i^gJc 13] ' t jaja-*- Lalfr 
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Lc£ j^.i'ill j| AxlaJ! Ajjjoiill Aj^laj i"i**. — Ja] . /jj£JI (3 laJ 4j.i.ii*t3lj 

^3 ^jic £jluill (JJ*^ is* CyjP *^J^j (J^l ajlc. (j-aaJj 

j£11 J£ (j-4JfJ ^pJI ojlnjuoll a jail ^ filial! ^jli |»lc. 

J] jjSlI UL I jlj tt jj^ • jsH^I ^1 

. JJuolcll jj^JI -fl«l 
2Jl3jil jjl (jx ^C-^)l! (jlc <j| tSja^La ^ (jjtlmjjil AjjIjC i'i'i^ 

.(j^jjcl^uil S jjg Mill 4jj1"l*J1 <jLa ^jjijjla] ^cl jS (j* ^;1<*- (jL&^JI 
(_^jLoij t"^! *H bljj ^ j^t- -» (jl ( _ J A lAiik 4ij^)«-<JI l$J^2\ ^lA^J 
^cJI. . .("ll*Tiinll j ^jlj^llj JajJaaJ] (j-ajL-a»JI <jl . yiiajls ^jiijjlj 

<jj .AjjIuiaJI ^ jI-i>h11 j^lcr (jjK'i *^Ia Ja^juii £x 1 g i^l j t^Oajji *i<i 

V Ijj^J 4juj1j^11 ^cllc ^jlc (J^JJ^J 6 JJ,'"'H '-^^ lU*^ ^}^>^l 

f-l'i^-'tt ^JaIjljU 4sl'i-i>.<i 4uxuAjA Jic! ji) ^l^aJLoil ^-j J^ r - I^J '-^^ 

(Jl^b ^jaaJ (jl jjJajVt ^ j^^ic t*ifl<nll tj^>J l)1*1a1I ij^" 1 tj^' J '(J^J^^ 

.(A JL^I jjail) Ujj 

ijjlj j ^Uu^l L5 J^ pLjaiil jloj V Ajia^j (AjJuISVI 
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Lai L^jI *J 

Jicl j£]| jjx ajjiLvo Ixu i in 4«S_jjpjoi<a» Aj^jIS] Ajuj^jA cLjail] (jl t^liudial (JjS 
(jjSj L5 iial<i c_Ujui (ilLiA j^Ij ^LoVl IaUaLu ^^ill 

AjujIjA (jl ajSia ^ylfr ^>*jjc £u)U]l UJ*^ x^^ij S- 1 *^ 
Jt3 j .Ajj^xll 4jji^J aJL». (JjSj (jl (j^-aJ jLu^JI AJZXi pL-iaall 

.«L*IjlJI Ajfuull £-0 IjiA (J£ jl*J Aa] .4jjJaLj J^a-o l$j| L5 i& dilajC- 

Lax jLuVl ij^- 1 ^Ljaill c_iL jl A'i'so.j aJIsoII Jla. jl (jjl'iiViJ ^jialj 

.4jL-a AjJj1£UI AjjjJli^JI »l i-v'..il ojj^jJsJL) ^yC- ■ in 




lift JIa — Uljj (J^Jj ciJ^J iJl±*JI J^f"* (j^J 

4ZJic\l j ^La-Ul ljIAJ! ^ 42»fl £j£j jVI ^ixw ^Jp tULtll 

.jbuVI ( ^ <>i« ^L^aal 



jj<^ll ^ ALij] (Jjiall tj^\ jj ? jj] ftti eLiail! jA U 

jjSlui £jJa jll IjA ^^ic (j.^Tl (JJ-^j ^JiJjA IjJ . 1 >>tin 1 . hin 

' ^ A • (j* jj^J jl I _ 1>J L-l\ jl jjCJI jjjliuiill j£l . ^ A « 

<LuJ.liA (—fill 

(! ji£ j kiB) SUa Sbja^l) o^A JjaJ j£*Jj .l^Jja. jLuVl *LjoiII 
ill . ilil'iPull L-iLjoa. c-l^^jj ^jjaIIj ojA jll ^sJajui jljljJI jrl j-al JjjjIj 
tilliAj^ IjjOuia (JjjJ j <^ a-Q frl > • Glfcjl"' t ^jl 

^jla « jluix» c-Liaa jc. jjSJI ftLttlc tli-iajj Laju*i :liA ^ Ailjja 

jlauS/l 1*1*^3 (j^J iOjAak (jSai ^jlc. Lj^juj IpLjaS liUjj j_?j*J V 

jj (Jjsilj tjl_p.l ^jitajuJl ,j<a Ajja-al! <jujAj^J( t *<i j3 j 4juoOj^J 

jjAj '^J*" 1 ^ IjA .<*jSLbiLa ' " ' ■ "j^ 4jC-^)LiJal jV AAjjuIa Ljljj '"'^H jjfLijui 

JJC- £^LjaVI (jl l ^ J iA-alA AiaAj ^''^ ^ f .L^.a< jj<e'\\ 4]jlj«-a AHjj^s 

f * 

<rtvjn>nrt 4_iii_<J| ^ jjJa]l AjljoiI (_)■•> ^JL-iLft]! ' " < ■ j 4jj^il! 

o.ija.j Arthur Eddington Oi^-^ c?j^V' -^J 

^ ^» J?>jil j-« ^ JjlJaJl «>_il_ < )akjVI -U=lx>Laj p _jj-ia]l ^Lia-jl ^jjjlij 
Sal , \ ^) ^ (j^aJall ^^-^1 L-fljui^ll pUul {jaajoil^ pLajuJ! 1 j 

J3j <xL«JI Aajjoiill 4j dit_AJLJ 4joiij jIjLJIj jjj£jjj| AjlJjI CLuau! 

pLjaiJI pLi^jl jjl .aj^joJl ^gjj jjjl* mOjI AjjIaJ jp^-^ j^*^' ^ (Jj-sj! 
tilljA (jl |» jJl ^Lu j . Aj^lail jjjoJjILcIIj ' ' (jjdAuJI 4J1jj JSa. jV (Jjl^a 

-oV- 



^jloj (j^J ^ fl ' ■■»*' (* La^jfr tilJjl (j^ - jj^ (J^ 0 f tWjj 

(JS ^ LjJ * jxZal\ (^iaJ i— S J^»l! *>^A diajj . ^xjI ^jj-ia 

^gic. (jjSJ Olixj]! ^ jjJal\ ^ nail (Jl-ii AjjjjU 4 \ u»a A*»3C- (Jo«o clilALajVI 
j»4>L» (jSJij t^^j t^lal£ ^iia. JliaJI jSuij ^ J •(_> U J^ 

(J (j-L jl — » j>^i\l ^ia. ^Sk\ ] . ^jjti>uijl Alia. 

.<_ij_j$Jl (j^a sU LauLa (J*at£ (J^*-^ 



jji) jjiiui dLljj jlfl ((J^amJ) Jja. jluta '*^* - ^wj )jj 

jiS! <yk iilai! £}Li! J ^ S >UiI1 joSiill MiflLL*]! AijjJall <jj 
Ol o-^l 0* ^ <A <MU) £!>Uai J> ^ 
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j^Cjj ^Jjl\ t _3±ulVI Ajjjlij ^gia . *LoIa AJjI j (_^jLaJI £-^)jual1 tliLlilJ 

(Jj-flixi ^jI^aII (jt ^Ijjaijul ^-iJajl ^ ^ • © ^jll J 4_^aLaJt 4 n mill 

— ^jlSx ijlxj — 4 UKti 4-a^aJI jIaj&I ^Junlall (J*-aj Ajjj^laj jjLa^llj 

(J*-aJ Lc-o tAaJj A*J 4j (jV^^llj olsu! 4j!/Ij 4J jjl^^aili . I 1 >>» 1 1^ i^m; £jo 

Hermann ^^jliLa ^jLojja i_kJu£! j , ^.iLsul AajjI Cilj 4_«jaJI 
4jaiAi^JI Ac I j3 l-sjS CiUiJaLjll ^ (jjLbiiJ oiLu! Aa.1 Minlofwski 
4lcfr ^jj^jjjjT LoAi&j . -ilnjfyl cs^^J U^°.j^ ^ ' t><n J^ 4jAi]2y! 

I^ja-all jA j)! jjl £■ JjSI AJlioJI Ja*5u1 >^ ^ © 4,u.uull 4jjjlij 

Jja. t jl£-oll ^^ia. Jja. (_g* <^-i1aAI AaJ .Ut-o (j£"V! jl hia-a 

(J^ja. (JjiiJall jjLo^JI ^^ia. (^jjuS A3 j ^»Ia I A& (j£J j . (jLx (Jx>Lc ^jjwuiJl 
LisLjl jit .^aVI ^jJajVI tjLojll ^^ia. (_>^^ (j^AJ Aij&aJ! j . \ > >nl (J.il<u*II 
Aic lAa. J/i> H jIjaaj 4x- jjijaii Cilc-Uull ^jl AioLa-i ^IVn (_$aIIj 

Jja. .^j-^Uj jitt ^Jaxji Ait — ^jLa (Jja* ^^It — A_iIL& Ljtcliujl 



OjI^jjV ZUadl *#«ufl luju a jL&l . t JjAi^all 

^UJU Ujl ja.) vIiijUa.1 Aj^li £ J&) (n . O ^lii 4^Lail ^uull ^ 

(JjiauJI cJj^- ^ (jl£-alli .JjUaC. t_l£j£Jl jl^aj (j^Ttj .ILLui 

)-ijU ^i'ij Ij'iYi (—fijJiJ 4jjliail <S^a. ^a''"' t 1^1 jSJl dil j!^x (J»a-J 

1 J no II jjV > ^tj-> > rm"lH (jli OjUaaJ AjjuulUj .(Jj±})l\ jSJI (JLlUi jK> >i\ 



Ajjx jjjj jjl ^gjj l^ui ^^SJ Ajauj 4jjjJ^iaJl <Jj3 (j<a I (JjuS 4j]L_<3 

l^Uli : jUjil Jc Alti&JI Jki jUiVI (jklj 

dli Uj I4K AajLjj^t iLs < Alja 3 J1 ^ .*1£]| ^ tU 

jjjtlll [jiAjiSI AJISj (JiiaJ ^ajjj s_iiiaH ^ (JaVl JJjlil i_ijlall 

' * <j- 4 o-s . it <il£ Jj'°^ ; «.Ljaill LaLaiai ddlill jjlalll Clij^Jal 

(JjUjoi (^jicj .(^juiAjaiil ^Uiill Ig-La ^£>\ A-alaJI A-UjooII (jljjjb <jj£j 

< _ s lc- li^JaLo IjJJJ c-l^jjoili t—Jjiilill _)JJ»jj .AjIIc 43,11 Aj^iaill Cjl^ijj 

^iUuil i»_),Iaj]l f-^J • UJJ^^ JaLjiij ^ a ' "'^ ' "" CHJ-^J < = Ujou]) 

(rv ^i^ii 

Cjljjilj jV*^ (jSjO-ail ^tJjL^al t<J_pS <*l)1jjjlllj (JjlcLulSI ^Ij^il £AJ 

Ji (j-c ^S'l.n J (^-aiUil ^3 J-il .UV>'l ^»Uij JaxJj .4jLi*]I 4..^;^ ^Jlc A-abiil 
4jt1i n\\ jLa^l |j< «*SiJj (jx (jxsjll oAia^o tllljUil <jjlittJ (jjaJ^Lall j jjjSjLaiJI 
Ail£iS ijxjll ^^ja. dlljoilj ia.L (jl ^Ujjii t _ ff ic.J -(J^ajVl J JJ^ 
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a jjir > r-i Aj\ij]l ^\ ja\ dl! jJjU jli tA-UiLlL (jx JiiSj <_i*_iJal (jS/j 

i t\i l-i (J^joLj jj^j 1^U->*w.,a A1a»_« ^ ■ ' Ljj j3 aJIsu Aa. dl_jx I jj I ilj 
. (jVI ( _ s Ja. £^ UJ 1 ^ O^J 4 ^ JalSiJI Al dLuAlaa. CLujj JttJ .1.1a. 

j£b .& 111 j aJUlJI ^IjJ J^-aJ i>- c^JAaSI CLiUall ^Jc AajJalj 

. _jjujlix> jjC- (J ^ i * J Ia -ija.j 



(jjllkiijl .frLi-iaflll ^"yi (^IrJJ A-aLft A >,al^ lilLlAj 

^aj^/U (^JjSil ^JojuiII (jl La£) IjjJla^ ^.LiaiSI (jj^J ^-s i 
Lax — AjLjj V Axoj V (^jjl"i>Vijl j-oj f I ■ *—°^ (jl I OA c?^-? 

^Aj ^jjl'uVnl (jj^l A^alA (_J^>a.l 4 ntl lilliAj sIjI ^Irtlr- La <j^ajl*J 

^Jsua] <iuu]Li ^j^o £jUL) AjuiSJ e^^juJIj . ^ Jojoj jlxJLi) (jo^laJLa Ajl 
(jc. 4j£ ~ U... ^Ic Ajjx-a A*aj AjI o.a.la-xi ^j^jL-aa. ti]LlA diuula 

^l-i i ii (jfi^j £jlaiL) _j£^)<a LjJ (J^jSM) . .} j.la. jl j&J* tilLlA (Jiulfl 

L _j*-aJ — Jala-a JJC- Aj£Jj Jj.la~e <^^-J I^J .(jjJ^Ull Ajaa2/b La LaLaJ 

^ La (jlS-a (j-a ^al i nj (jt ^j-a La 1 ^ > ^laj 3^^*" AiLa. tilLiA ("linjl Ajl 
LpjLjjl (j^Le'il (jx Jj^a-o J^C (ilLi^i lillj ^-a j . <jl£-a ^1 Jj^JI 

LajJ ftLajVl-J (_}^jVI (J_* a ' JJ-^i (j^ U ^"^ '^'^ cj^°J ^-*^J 'O^J 1 ^^ < _ s ^ c ' 
(j-ai-iil (j^oJ — ^jjJ^Lt-ail sLaJjVl Ajl-iJI ^1 — ^»LaVl ja-j 

.AJbo Iaj ^ill eLaiiU ^_^L»-ail slaliVI o^jxll <j-aj AjC- (-jl^jajVI 
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AakJl jUjVI ^jJ^J ft^**^ C-'^^ai^ _>«jll l^> !c&Jj Ajali <_£JJ jl j 

.(1 JLilt) Jj^aflll IjlA ^ ILL- - j ^jll AjjJI 

A K 1*1 <ill ^jjjUH AimuILj jjjl-oj CjL^axj^ Jl^I jl 

*ljA ^^Jc (jjllill t j_alj£}j *^J-o (j-jHj£ oUjV! 

jpja .4 j» > ^i AjjJaS «Alib» jjtiujjl <iLjaa Ajji^j Lu 4jjkia3 jj . «Aikb 

^Liaill (Jib £JU U AjjJaS jlfl lilj tjljuVl ^^lMj c-Ljaij jjJjJlA-a (jVI 

jl£ Ijjj • (jitaill Jjla jJ ojtLiijV f J- c^jj^l 

(jl£<al3 Jlxj Igj C5 lc «5_liik!^ll» 3 ski oil oiA i-*l'i^«i;«l lihcLoLi 

(jA*ia jjjjjj-aa^a l±j| Laj <j!£l j>^ts AJuaj AjjLjjI Ac.jli c>l^i) 

cjjIS b! UI A_luu1Li (ilUA Jja !>li oLuVl ^>n\A\ ^jj^il «^U,nll» 

oijj j .^jjiaj (cill Lo jl V pi e^j^ <Lilil.}ll 4 ski* II 
. (jjH-JI £ jli c-Luiaall A^jLLcJ! ^jAj AjA.jlill Ailaiall 

jjjJaJ j! JjL^- ^(j i(p (jjAill ^jlt ^ij aS\ Lgj tojSiil (Jjj-s» jalj 
(jjJI-J ^Jajoi (j-lc ^jjlujiJLj J j W <i — o^ylaa — JSjui ^^Ic Jjjli-a (jl^-a 
Ajja. '^Ij3 4C-lj*) ijj^-^ <J^b ^a. jj LaJ (jjli-all bA -L£jJ^ 
(jjlixJI «Jj|^>ji. ^^Jc (jl Ajji dllaA La^o (j^lj c-ljjJaa. 

^Jaxull ^jJfr (JjU*j jjLLa! jlS-aJ ^gJA. ciJJ^ ^lajji (Jib (^J^3 pUjaS ^^ja. 
^Vfumjl (j_aJLill All ^1 ^tiaj V (jjli-all (jl (jt jj£ Ajl ^mTuhJ 

JjAa^aj (^li-a — A-allc- jl 

Ajjj^lli :<Jjj£l! ^LjJI (Jib (jx l^JjaJ ^1 (jUaa^LalU IjlA ^' 
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(jl SjjJailt (JjLi-aiJ (j^AJ jl .'^A» QA Jj£l Ujjil ^_JA2»-C (j\£ til Lojfl 

(jjju!u*J ^-jl I J)>Vu>')J (jl _J' ".'^ U^*^ tl(j niVt 4Al^)laJljj (J_aa. 

^^>^)ll UJ^ (3^*^ J ^ j ^ > Ji"irfltt t^j^^l c-ljJaS (jA>r-i 

.c-Liaiil (}AU9 Aju)^J) c-ljaJ J^a-aJ ijp£l -^LuLj (j-ajJaLa jl ( *<U ^ s-LjaS 
(LaAJ J=*J jl (jj£ «4jakjla.» jl «A_iii.^-i» <aiala -ij^jS l^lj 

I j] (j£S j .4] AjxA! V >«l 5JaLajJ jA> tl$ia (jURij CP 
<S 1 11] cilljA AJ] (J_aj*oj]| (j£xj V c.L-ba A_?>J JJ 1 <auu (jl t*iu>i 

.libi ^>xVl (j-« J^*J (jl (j] (J*& (j' t ~*^'°J° l *■ j j > /-Till 

ji <il ^jJal jll (j* .a ja£ aJuli WAMP J (j]i LiA ?<AajJai-o a j£ {JSojj ^^ic 
(-lil^jxll ^-jjAJ ^ V\\ 1 ii liA (jji 'JJj£ lI^^ ^^LiLa JJC. (jj^JI 
jLil I.i2». (jajUlo ^Lui^f! lOA (jl LaJ (jSl j .pLuJI <j* AjjjLlcJI 

^git JjLus cJ^y c * ^j^.' "*i La ^ ■ — «1 (jj^il (jl <J! ^ 

^1 <^jil ?JLi!l 11a jA La (jSJ j . ,r J£*ill JaVl 

A-iaix^a :LaL«J (jjJ-oUaj (j^K in (jl IjjS ^ "'^ *J tjUuVl 

(_J jli* (j-a t( ^^J (jSul tilLlA (j£l .A-atj cLjaIjqa *i Aiiuula 

. ^ A « (j* ^j£| <■** iTio\l U j j ^ j-aa-a (jli 6 ^Jajm ^gic 4j| ^Sij 

* t * 

(jj^J t(jujlAJ<a ^Jajuj (j& Ij La .ULkj] 4f)~* a l$il ^^Jc 6J^]| i—ijao 'LjjSjj 
cUsJlj f.L-ba (jC- SjUfr I^A (j] V ^ A « (jA Jal AjIc. <^lHaJl LI jj ^^<aa-a 
La SlAA Aj&l (J"j3 I (} jl '* J^J ^JajoJI IjlA Jl«aj .t— iIUj 

j-a j ji^a eLiajl - Aj^all ^ jiajJI d^A * JLiJI jiijl) ^jljj V 

t ^ > JaLoJI (jjiill UjLjjJjoiC. ilaj .Aj^jH jl*jVl (^^ic l^AlAXJ (j£-aJ — (_j1Luj j 
(jj^ll jjifoa JUil Aj^j dUA J 46 ^a JjV (jj^l ^Lalt dljJ La^ic 
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(_>*iLja (jj .^Jajll J^)a-4J iiUj Akjxjn (jjJ^IaJ! (j^ (jl (jJajiLaJI (j^a 

lIiVLcjaJ i^lljA (j^j t(j^o-a JJC- Ajj CjliLuix ^jic J1a£l« Lljj 

j] tiijV L^-"^ L>°J <CJxjU jlaSil I t.^i'l 6-iLjj £x jl-l^j 

< _ J Jc ^JLxuJI ■il^jj t(Jj-aiL)j .Aiajoalo A^L^a ^git ^il^c ^ja§ ' *-\' L-aj2 
I^A (j£ (Jj_aaJ ^jxjj . ^jlasll ' ^J^xi (jx J^Sl 4£._y*l ^^uj J£joi 

1 ' ( *-o jljjj pLjaill aHoaa 4*t\n]m (jl tjlxjVl j»Llaj 

(jli tjjjl'liti'nl £Jp5l La£ fLoijJaLo 6j£ J^joi < _5^ c C)J^ (j^ ^jj '(^J^ 33 
^^ui JSai ^^ic- lil Lai ^jlaisll t- a.^t'i Jal \c jljlj^ p-^^H 

WMAP ^LiLu (jx j^JI ^-IVfuiil (jS-oJ .(_5ji.l AjV^i diljjtajj o,.lin_i 

4n> ^11) SJ^Uilj AjikLull ( xJuII — sjl^aJI tliL>jJl tliLjjljju jj^La* (_>"LjiJ 

Aj^kiJI ^Lj^l pLoit jja WMAP cpLW JjSj .(V) JUJ! ^ (2ulkJj 
Ljlj jl^Lo ^1 IjiA Jj_p^j iLju^all (jj5V ^jjLjjill jjjLLoJI 
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jasJI j-o jJI ^llill . ' ^ Jj^aJ uj^ AjWj 




JjUaJI jA LiA ^ua>JI ^Lu ^kwfl j| .JibS Vi) 

4^1^ jJajJj .<j-jV"J ^jLjj *tf 4jI .UIuj JbuV! 

. ' \ A « ^» Jfll dU jj ^ o ^jjij '*■<*.. Ajjajuj ^ l^wftj ULui ^Lua-aJI 

c * 

^^ja-jj <jl£^Jl f» (J£ U' £tJ^al jil (>o ?Li1*-a iiDj 

J jki) .jL-afl Jj pliajViJ.iL. ^ j^l*JI *U:VL> 

Of — o JjUr! 



f • / * * * 

<£Ac <j-a l_ll jaJI jjJU ?«. < _ 5 juilt IjkA La .(LLu jl LAa-lJ ^Wij jl (j^aJ 

ASUail jl j Aalla ^ aJjSJI jb j E^mC^ 6 j;^ Mill j)jliijjl 

.^Lui LaJS lOia Igjl ^^lc- «AlUa ~ aJl£» ^\ Ijlj-s jJjuLu j .AjdS 

J 3Jj£ L yA j tl^IS <SUail £-1 J-<uij jl tuk. j)j£ll 4±S jj^Sj ait j 
4iLL -aX£±\ ^ .iljLij j .-kaa ^ ja.^1 4j£li31 ^L^V! j ^ j^l j ^.minlt ^ 

j£Jl 4*JiVl j ^jJbUiJl J jAaJ j CMB J <J J jaJI ASUaJI U^sljI 

^Ijjl fjji ^ jj ^ <]taalla aJIjjII Ja*. <i]LiA IjaJ j£}j ' j 

(j* l j^aJ^\ ^jj 4jjLa-a J;-vi .AjjjC- AtjK jVl iaaOb Lr&J j ,4iUb]l 
l;.'^ -""'1 — AaUa i-^^j^aJ jjl (^1 — (J- 0 *-? f>J*j (j^ '^J^' • ^K <w ^l lAjlJU 

4^j]loi 43Ua 4lft3l JiaJ jl£ .pJLiljJl ^.^l XoC ujlku ^) aJLu 
AaUa — 4Ju£]l (j-a ^_>iaJ jl ' _ '?",'J 'AjLui Liaj! l^J jjJ^J j)l l . 

j,j£il -AiUa ^ aJLA\ <liJI AiUa Jii < 'BJ'S t^jji lid 

4iSjLi AjjlLa ALlJa aJUliJI aI£ — 43lL AajI jjSj ^,>.u^u;H ^»Lkj]l (JaJo 

J^JI AiLL ^ ^ tgr .^l ^Lkdi ajKJI Ml jl JU2l*]| 

l-lgi Alal£j jjjSJLj _yti\ j^istij La^jc j£J j .Aja.j^j o^j^ Jljj V l^K 

:jpJ Loaja. ' / ^ j f i 1 (jc <Lo^.Ull aJUlJI cAsLL J£ ^Axj j! dLk. 
t> c5 >Ji*il AjJUJI Ciil£ jl 

Al\lA\ AiUa] JaUMjll jjOiull jt .1.1a. oJjju ^aj AjmalL (Jj=>hl\ ? jaall 
aKjII JLJ 4 Li«j l^. 

^■■i^U.<ij) IjujiJ JjiUj (_p]l j <AulLui j)L \ >°' t^lj^ (E=mc T ^l-iij^lj) 

jp> <jj-o3j!l jjJ^A jjS AijAa. J^JJAJ .l$J& ^J^*^^ frU*iS?lj (» ja-ill ^liSA 



JSJjj ^jjSJ! (Jjj 4Jl)Ic (jjtLijj^ 4^s1jl3I 4jiu)'))l 4jjiaj ^tiSi 

^ SJUI (jjiJJ - A^jhc yjSlI CiilS 1i] tj^aiVl t^lc j . 

f 1 - ^ 4.u,>iilLj JUJ1 ja Lo£ LlaJ Lua-« frLbiSI uj^ - ^ilLuall yUall 4iUa 
- s^Uil yiSEJI 4iUa JjiSi - UL, SuKM Ml dul£ Ijjj .^tULl 

4ij (jAi't-A . l^jlr. tjAjj WMAP (j^Jj •I-ajjSj 1 > j 1 g > ?hm uj^' 

^iTi'iui^fl J jL Lax ^- f I ■ ~~<M q\ ^^C-Lu-ail j-aiil Aa. j t%\ c_>"^ 

Flatland ^k^ui-Jl o^J^ ^ii*S! a \ ia \\) Edwin Abbott Abott 

:4jjjC- ftl^k] A-oKj 4jL£1 i-fll^ail 

H.C Jllj pUaift ^L- 

J-ojiJI IjlA .oil 

dj^n jUjVi j^l 4JLU ^ ^ 



iaAS (jjJUU ( _ s io liiLuu jtk-l t*n-> 
4aj j^J| <aialall tilij ^j£Lj ^IK"n ^JV 1 

^ualjoll <>a ^jjVlj JJ^VI <J-^JI J^J^ 

j^gi A^uulal! (jiajVl ^^lc. 1 j».U*»J ^1 (JJ^l el jail <^ jV 4-1uu]Lj 
« ( _ ff Ic.Vt» Jj*-a3 ^ (JJ^*JJ clilijK <ill «J^a> J ^->^ JJ"^ 

» 9 

(Jijfyl ^jlfr^ J^-? J^-^ (j^J^J ^° UJJ^^ 

OiJa ^Ub < _ < yLii c- (J joijjj«aJ Ajjt > fi (j^Jj .^^ijll Jjla-J! l^J 4 j i n*i\ L 
(jl £tjJal jil (j<a (j^i j t jV j^l (j jjiL jj) > < . it >^ill .1^1 tali . A'-\ > r-i 

Theodore JJ^JP ^^^^ i^-^iJ^ £J-^ J _>^ 

c_jta£ 

J£ul jt JjSj c> V^j uj^ i*J ^jjILJ Kaluza 

^ujujj .(jj^l cs^' J ^ a ] ^J^' (j' ^. 1 >J ^jjj^ ^ij^ 
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AJ JajuU jjl t _ v>jj • — (J — Ag-> j j ^»Lol tjijujlj (^g-lcl tjla-oll 

(jjjJa . ljIaL^jVI oifi> (j* 4x- ja><i jjJc- jl oIajLj 

.L_lLul^]l OcLjujJ filial j£ »g ^r- 

£jjJI ^*Jla .IjjjS ^Jj-uj V lici o^lj .^UjVI a^A V AjI <_£jj <jl 

.(_$_^l j| Lie. ^^i^ Aj^Jj (jj-^J U^*d 

ALjiall Oskar Klein j£*-jf gH^J^' .£1 .^'^ 

(jSJj . jjlo Ja^ (Jiyj ^jlc- jJuj (oJjxj ^iLoix ,jx> AijA^ ^_jla^)i. Ajjj 

jjlc 4jjiL> i^[?u)}\ ^-^j*' ^ (JSjj < _ s ic- JaaJI jAjj ^j-aaJj ^ 

AlaSj AjI ^gJc aIaj Jj^ j^ju Uj 1 jLill (_i jjjl JIaj 

AAJjialljj .(_JjjjV| J_ji. ojj» <Sj4^J! ^ jA tiaik ^^jic 

jjIjJ AijaaJl ^P^J ^L-iaa ^ Ualai LaJJ 0^)ilxj Lo tlg-uijj 

^ja _j * ■ ^ ^jljjll ojlA ■* -^4 JJ"^ ^^J* ' ^ 

.ajiJI frljj 1* C3jS-^l 



//l )8 U».u»jt — l^i] <j£xj ^pll AjaLia^' ^^Vl <i]LiA Cum.\\ 

^$Ja^)i. (JSlLulo (JSjoU ^jjjaL-iaj (jJ-^*J .Ixj (J£ ^J^-oJ t JIjxII 

tjjj iJoi-j^II jjuijj .S^yijL^a o^S ^^i l^jioj tig, ».<>,;> U-ajl U^J V? 1 ^^ 

-lit £JJJJj .<SlL±La dlLiik ji^JjJ Lgil Lff ifr 3 ah^ J\£JiVl s^A ^\ 

ojjj£ l$i tJaSa ^jiSJI JjuVl J^fr (JjojJ J«laJ J! V tjll-aJI J£j»S 

^J^ijaij . l^li^. jJ^ia j ^ ^" j* jIxjVI ^juj^A ^jl *-_L^J i till J ^j-o 

*^J^ JA*iul <J CjVjIs^JI i J 



V 




yALA : ) ^ 

AliAaJl ^ P dJai^li .^Lti uj^j! 4j| j^jaj lmJU) <j*aiJ! 

(jj .^031 ^LuaVI Jj* jjli S jji^ S jib 

Lgji Js* ^jfl jjjSL .U jl^Jal ^Saj *.LJaii) 4laAj J&a :«^i£ 
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al& jj-saJ oj£a jl .4j3 tiljaull ^ ^1 ji ^^lia. £jljJI -^tjll ^JJ Uxiaaui'V 

ij) *Lic. membrane ^ 4jjHJIj «brane» CiLjliij AijjxJI A^LuS/l 

jLujVI AjjLu A^aij^a Lpl 

brane J ^ o& J 1 ^ 
t>a*j ^ AjuLi brane Jl Ciljjiaj (jl .jUjS/I 

^aj . l^jLuikl (j£«oJ t^lj *SU^ ' " <"ll <\)up>ll L-Ajj^auj lAJliJI AjtJiL (Jja* 

'brane J ^ <jiu*j tut ^Jb ^j^j lMj^ U^' (A ^* ^ 

. U o oil AjjJaLjjll CjLjjjajll (j«a jui£il JaSa lilljAj 

JI^joJI jjjj 4«SjjjS1I» jUjVI <j-« .i^C- eLjaill jlikjl AAjSsk (jl 

Jja* jj-e-o fr^^juo lilLiA (J* ?jl*jl Aj^Ij AjtnlaJI <J-JjUa»l liLai '. jAj t_jjjJiJI 

^Gerarld Whitrow jj^jj ^lj^ c£jy&^1 ^LjJ jLil & ^ 

^jjjljS t * n^ij '^jlj -i»J ^Ljaill jlS jl 4j| t^jJaLaJI (jjaJI '"'1 <j...»^ 
(jjiSc (j^ajlaS .<lajj ^ Ift^jt jj^ioiS 'Jjij QJ-li 

<Jj|j|j-a jl ,Uinn)l jbikVI jgi^u»j tujj*£iSI (_>*i^c. ~y ^jjjill 
_pj ^jjl^ (JSjjoj (_pajVl jjJJjuj Sa j'sIuji^ ^Jft j j^"' ■ - L_l£lj£ll 

IjmjI aK >* A) ^ j > ^i'ij . Cjljiill cr^" < ^^- <i - a jI^>3jj-jI (J^LuLa jpjiuij . jj.iLft.ijjj! 

AKAa lilliA (jj£iioi tiaflS jl^*J lilljA jl£ lilj .ji£l jl Ajjla.^ jlsul J ja. jj 

jjjj jl (jS-cij 3oi»-o CjIj^Ij ^1 ^^3^ tUjjuil£*jlj jrlj«oVl jLuujl ^ 

j-4 JjJJ j ^tluLull ^ . (jt»lTu J's l ^ aj.^'tl ^^jc ~ «|| -Jaill OjJS ^^Ic- 



JL. d££ll o^j <^ ^vfrlj ^ jMli 

^jujjJ jA JAaJI JjVM ALjIa (JjJaalj 

J^> (CBM) ^ikll ^jSM £-1*^1 l>*j j ^ -uj^ JjVI SjlaJI 

^jpaJj l$jV WAMP ^Lu-all j-aiill AiajJ jj <_>aa.Vl ^^Ic- j ja 

Ajjibj (jj^ll £4.J^ (Jj^ "LalA ^jIjj 

tlilc. jas^u) (jj^il ci jj^II AjjJI jj^j CBM Jl j^i diL^jjoll jg - 

LS* (j, ■nfcit*. AiLana t*3li^a oJAa-a 4£. jjoO (JSlu f. jj-iall jjV ~~ 

.&C-I Jj Lo Ajjj ^ *'*«^ V «&Lja&]l 

oil (jlfLoil i_i.ni »i*nV <Lalj«JI AjOjaull Ajjlaj ^ AJLSall t 8>njj — 
.(jjjilall Ai jj*-a A f^A\ 4_&aVl J (ij^O <J^) 
(jli tCjl jik-all j j»ja^il *UajoiljJ Lla_a ,n (jI£La]I (jl (j«a ^"J^ t^ 6 - ~ 

AAx1\ Ajjjuiiil I /fYl lolj AJbualfLo J-A-L) j££ (jj^' Aja;^jA 

SjUII Aj^jJI Ajjt&ll Aityii . jL-a <j_£ti AjKII a!£\\ Ju (jJiii/y 

ij j=.jji Jj-ji Aiiaii jlj <jui Aityi Lu ^ 

.5i jjxJI Ax}i\ <>» J&l AjaLjal A*J\ ^ilLiA - 
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(JjUaH ^1 AjjUjji]| clll jjjtjll Aija-a ( j£aaJI (j*a (jj^ll AiuSJI j 

kiAc S-iLa — Al>Ji VA . » . . t_l WAMP Ji JJ J -< 3 ^jSa. ^gJa. JJJ^ll 
jl ■ " ^>fjc^J .oljjJ^^ll £JjLLaj «Lliailj^ll (Jjjuaill Cj! jjJaLa-ai 

JJJ^Jl jiaJuVI Aj^ail jll clil jU-J^I (>axJ jSll IjJ ^JC-J 
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<Lajli <JjVl Jjueaill "'-j ^al .oIjaJI (jj^JI 'Laf.^Lo :_oA j 

^^xikll tllauil ^jSc 0*Jj .Ia> IjU tjjifl <jV jjuSlI jUjjV! A_k=>J 
. (Jjx^aSuil (_pa*jj AjjLiajSJI j>^i1 'nil IHjJ AjiJ^ <-_u£jp ajlcj <j}M (j^a-all 
A+j± ilul£ tliS jJI tt*ili ^ .lijjaj JJJ^I jLaijVI j*j AjjIj ^ .lie 2 . ^alt I^jG 

sjA Cii-J J .^=U (ji-uil (jijoi A^a*jJ UJ^ ^ * i^J^ 

_jx*a[ic jjx ^Laj^L) ^jb<al (J^^) *-Luia* (j-a Ajjlj ^ Aic. (jj^ AJla. CjsIIj Ja9 

JSJ ^ajjU jjjJl AjLaJ! ^j (jjSlI JjJ Lo-lifr (jja. jjJj^JI <— il jj JjSLoQJ 
^J! ja. a1^^)aJI ftjlA Mh'i fS) .jjjjj^]] Jalaillj (jjMj^ 

.AjilaJI ajl^ail t a nun (_5^=kl sjjjjLu» jlniVn <jl Ijj^ 

^ * » (JliaJjl ( * n-^ SjjJiauA <_?JJ^^ ^LoAjVI 4_k^aj3 tlii\£ Jaa ^-oj 
A^jJ t* il">jft> LaAic j .JaSa AlilS ^la^l A»j £_5jikl e j-a Coil jjj Lujii AujIj 
V tliljjij^il (jV 4^-LoAi^l L-fii jj A^.jj (jjjio Aj«o tliaj sjl jail 

.ajjLij^II U jaLu I j5 JIg i-Az& a-j^JI aSLUI ^^"^ 



^jaLa 6jj J_l (jja.jjAiA — ijj tj^j (^^Ifr t_J jaJI < _^jL)_5 .A_u_j_i 

[^SQjj .^jAlQIj (»jJJJJjJ— ^ <LljJa i—lLia^ Lie) .Luj_i <, <^" 1 ^ 

(JJ^J*^ *■ .Jj_a_*Jl iauJ ^J^J Jj^. (jjJ— — H A—Al La £A lifc 

^^Ic a c- jjJalt ^^Ic. «l__L_ I j-*J» W— * ^/'^'^^ ^>>.<"il tluuL 

Ig.i.i— 3 Ajlsill (J_*Jj .^jj—jj ^cl IjSjjuj j>^j «(J_iLlH Ij^J^J 
jliJI (JVni (iilj ^ LaJ A] (^j-cUaa jl) f. ji ^g— — j___a Ajj_i!L 
Lujiij (J«al_ (J^ 1 *. 1 ^ j'u^iift (jj— M (jLi ^lau CjLjjLj—I oAA L>°J • ^ji hV^B 

.'oj-N d--- Jj^l <M Jtf__l 

JxJ _p_J 6.1c. ^11 tAAjlili (j<6 _]J^— > (^jlc (jx (j-o^^ < * a ^*'"^ AjjjiluiVl 

Ao^lill _v» ■ r-l (illi j ^jcl Vj .l-> AjjIc. jVI j^&II jUiiV! 

ALaill —Aj jjV! A-sJlLua A_i__» a!\ .l£U jl 

i^jj^li JjSjIij Aixj <jal£ *J*JJ »_>^jLua L?^>^' AjLSi ^Ux-o c^jjj t-iA^ll sljj 
Cujl£ U^jfr AjI^JI ^ AjjIj (jjAa Lc£ ^jVl jj^ll 

AJUit AiUaSI Cilj (JLiLajL-ajll a^A .AajJ JjAjJJ (JJ^ *j' J 3 ^' 

'^Jt^ f-iL-all j»jflJ ^gjia 6^W^ JJJ d&^j$ 

(jjul f»J^I AJa^iLj UJ^^ )*iir >>i La^jc lij^x La ^JiLva (JSJu 

ojl^a. t^"^ o^a (jjjLj ^Ij^ Sjl^)^ A^kjJjj ^jjixuilt ^UajJ! (j^a 



-Vo- 



Ciaj LUj 'J?-'"- Jaali- ^^ic 

'^jk ^ LSJ*^ ^ jfl ^ (1)^ -U^ (>»»_>« UJ^ J- 1 UJ^ £. 

.HajJI IjlA (^C- ^JlUll <j£? t-jiU^l! ^ J 

(>L« jSl AiOU| cJVlj O^'j J (J^l ^ ftLkaVI 

* t 

i_kj£ lia>7 ^joiLaij .SjAUall e^J pistil JjJI y ) JSJill .<ujjl^ 
.ilajll J-lx-a jl£ LaAic. ,^ijVl (jj^-? jj "'fl " (jVI LuSlj .(jjlioJI 

^Aj t^xl& AjjJai (j^aSljiLa ^^^J fcU^ AIojI ^jujLutVl (J^l (J"-*^ 
nWi <JLul£ 4jjLj jjijl jjju Acjjjj ^» (J^st* ^jjllj i_Jy£ 

f -»->*k ^-flC-L-bj iAjjlj]! ^ (jjfl* ^ylfc j (jj.iu.hiu 4jj j£ll Lai jail ^ 

AijLLa Iji^ 1*j^>; (Jl j La JJLoj]! (J^jlaS -pg * jjC ^jl S^c- (J!)La. (jj^ll 



. LaLaJ t AjjIj ^^J* l *'rf'' (J^li. f^"*' ' ■ '-^'j LciiJ 

^ oJia-o aJIa. ^ (_£.«P^ Li^p^ J 'J^-aJ^ 4aLa*_i j| jxJl (JaJj 




Time 



jjSll iijj .<L»l*}| 4jiuull (Jiii-^j t(j*»ji! £-4 (Jji^l JIJjj jl LOJ 

dlj Jxj iLLlj *Ui! j t jjjSJ! jUajVI 4jIJj liP Ji<ij JXuSb 



-V V- 



la*. e^VI 

A^LjJI Aj^ifl]| jjjliaJ q >,* \ i 'g.f-ij J jAliail 1 1 ** ^C-jil Jc 

cijc.yi usb i^u&j .jj..^ (jj.ii ji&i djij JjSn uj^' jjj 

J* 

c jLaj i '«;< Oal JjS tli^ ^Jlll La :JI>-ull ^jlal 

J&l CjISLL Jl J^lj J fJUJI J CjUu^JI 

^»jL-saJJ SjLc (jtjjjj^aa-c 1 "il (jx ^C-^ CS^"^ " dh^W^J^ ^ L>* .j/ 1 ^-' 
I ^aaJj jl (j-a (jJJjLjjjill ^jS-aJ c*lJj £x (JLiIx-JjoiaII a^A jl V] Ja^3 q£L&1 
Jaiia A^Ij jjjaLjj Jc. ^.1 j ^xj (jjSJI J Cjja. LaJj jll tliLLajill (_>*»ju 

jjo-al xJa3 < _ S JJ (^LaJ! 4_iLa*J J^j^ K )->-•> .nil ^jWs'i J J' (jl 

^| *l jjl] jj£JI ^ ^La Ljjai 

Lu jSj (J jlsu *S^Li ^- <-a J JJ%* cJ^-^ t*^; Lo3 . jJxjil ci- 1 *- 0 ^ jUjlIj 
(illj J c_uui3lj .(JjjUj SJic j AjjIj j\ 4_ijtjj AjjIj J^* 1 l£^> La 
(j-e L_l!j3iVI £-a ^J-^ UJ^i Cj^^ji AJalijJajlj UJ^^ ^j'j^ ^-J- 1 

t"il*m i>n J (jjSJI ftLalfr I^J 4 JjVl (jj^JI ^1 7- ^aA jA jjj 

AjiljjjfLjLrfdl (jj^J j .1^. Jj^l jj^JI °jC-J LaJ ^»L<uAVlj ^^Jk^aLaJI (jj^' 



-VA- 



lIl^j CjUujaiaJl (jirc i," 1^1 4 Aiaj^LJI dlvlc-lsull - .l-i»» <Jj_jia Sjj3 

jjjuaj_^jj .iaA3 ^jjjLjp — (jjjiljJJ t,^-^ -^-1 J j^. (jj^iiuaJ tAjj^ll 

j-a3 li]j lilt rtUHTtll eljjja ^ LlojL^I Ij'lo j I * SjJjL^iil ijjill o^A 

ojliJl 60A (Jjx ^ '"'^^ ^2 LaC- (jjA^IilJ (jj^JI eLalc. ^ jfl 9,nH 

<jl t'rt'm imlt ^gi LaLjJalj ^aJ . (JxLi JjjJaS I^A ^j^J 

(JxalLj LaLaj SjMoiic jjC- (Jl jj V U-J^ AjuUjjII (j-ajL^aiJI (_pa*J 

jUijVI jl£ jA li^j ^l*^ JI>JI <jl£j •^ Jt ^ jlaijVI tJlui 

-IxuJallj jji La : j\ jj£I (jjSo ^jl <j«a V^J ~ ? ^ ^ Ij^J J^ll 

t4->1-iin<i jjS^ <LoikuJa]l <LujAa^JI (j_a£ Ljajl dulS ?Ajai.j 

jjC. t tfiVi V (jj^Jl (<aUa — AJj£) Llul£ liUl jAj ^Ixlall JjuJI j 

^jjjLjLaJI ^ylc (jj^ii JJC- (jajLaJlIlj tjl*JJ J^^' 4l> n» Jl (jS] . jL^all 

^Jxk tlajUi dj^l LoSj .CMB A* yu tJ l>j La£ jojSII 

(jiK'nj . (jl^-a (J£ Ljj jSJ 4_u»aj (j j£UI j^jj Ajj jjjiuill (jJJL^-J (jjULa 
CiUUjVI ^ 'Uuij ,U-<u]l JjUuai IJJLojII ^^k. ClUa^Lo 

(j-ajL^aaJI 6 <«Lul£ .l$J£ j^Jl (j^lia]! ^ LiL^ajj La JjL^aal ijma j 
.a'ur^J] ^JDLa (jj^ c3^^ ...t l^j^l ' * - ^ LoLoJ tl^lS 

<c.jjuu jSLJI ol jlill ^ jj^" (j^ ~>^' I jW-iil (j]i JIjlaII 

Lkuj j Lti jljikl ^aJ .al j^ll Ijii (JjS 4_uiij ^^k- jj^JI 

nJ^.uiTl (jl t_l£l J^lj *^l j till ja^nl^ ^uuiul <__fil£ ^<1a1i J^3 :Lj3j-o 



UaU djSJ\ 0^ liU 

\ a i n"i o j La&U I JXoj La jLa^ijl ■ * * w j jjl Lj^ALla J^i-fr ,nll jjc. ^j-a 

V Lul V] .£ >-Sn CjIj^I jUjj! ^ V^l >$U j^l 

<J1iLbL>jVI ^ Ajuiij ^i.^ J£^' jL>A£}U jjl ^jJaljll (j-ai 

1.1a. ^ aM9.fi j^JJ ^>xVI (j"^ 'cr*^ ^ 'j^* - * I^A jAtJj .JaiJall 

Qjfl jJa Lff lc. Bj A f Ljaill <j-a j j*-aj . I -i J*. J 3li LaAjc 

.(jiajVI ;jC AjjjjkJa <iui (jj^ ^ * Lag (J£ c-LaxJI ^j-a ^jjl jia"^ 

<j-a AJjLalw lilt < ^j-ic jjlj jjikJj A=k ^11 jjjJjLaia <jl jJjj La$j] 

Jjjj L>» ^ LagjV J . JAa'lJ I 1 flg J£i JjLaia ^ Li Jpl ^-a till ^a-all 

T ♦ ^l^aaj 1 ■ :-.■» ' ^jc. tjJji j>» fia<i (jV^ LaAl^)j Luli (jj-itLiLa 

Laj, 

JjjjiJ JJjSJI jLajjVI -ij-a 0*3^' *>"-»H t*31aJ jjl (j^-a-al! jjic. (jxi 

• J\ B AikiaJI (J JJ (jl AiLaJ V A AaLoaII ^fl (jSLJU .(J^-V AiJaia <jx 

jjt Aj£xj V B j A (jiillaiaJI (j^ ^jl (j-aj .B ^jJ^ 

. Ai a' , ,. ^ jwp ll-> ■ ^1 i ^ \ "'1 | ]iA ^gjjuj . J^I \ ^ JA. ^aJ 

cli^. Lai . (jijiiiilaJl qjj j^jLjjajJjlj Jju£iJ jjl ^j^aaII jj& (j-ai ^ 
La ^yk. jj! 03 (jj^J ,jl (4 ojj^\ sOA ^ Aj£aJ V A AilalJI 



-A • - 




(j^ ^>iaUll (Lau Ig-ua&j ciH jLum ^ 4Jdj jsuj 

jSSj B ^jliilj (<uL»i) a {ji C ljjIaJI 

dia ^till «ili<u V li* 4£Ium IJmu Ig-uau 

q nthi all ,jjjU jLutl uau liij .L^lu jiLuJ jlaiWI 

tAiall ^ 4_a>j^ ^jjUijV! jj jj^W Ul£ 

» * 



CBM Jl jJb-<a 4jSaJ1 ^ Ajli t^jJalj 

Ja ?t*ilj ^ja-s'l •AJLL^J (jj&ll (jj^j <-J»j£ .(jifc.!* (J^A 1 ^ ni'ilVi* ^Isui^l 

^jix ^a Jxxj ^jill Ajjk^l jJlt Alan Guth djjfc jVl Jit 

^gi-Jj 1.1a. 4 Kj>"J aj£a L? Ic- ^^jit jA j .L_iljaJt ^^Ic Ajlaill t'n.nn jLjLa 

A^jaij <^a .(expansion j\j*-<JI ^j^II Aiooll (j* UjjjLcj]) inflation ^ > Will 
^. Yo JaVI ^ djjc c jial ?<*\±Ja tlul£ ^ i JSJJ jkil) 

<jt^aa]l . ^jLlII .ILcd!! jlcj Ajjlgj ^ » ^-nll (Jo^a j ( J^l J .1.1a. 

(jjjSl! (joijLaJill >*a ^-^ t^iMI cJa-i ^^j' Vjl t^^" 5 j ' ^ .-'^ * ^ 

Lg_l£i AajLjJI JjLljII di^Lajaj ■ '-""'^ j-^ flj AiiLJI ^ij .AjI ^jal* Cjj^ 
ftUajl (jjlLJI ^tij (J1L U£a dllj ^ AalJajj Lacb UjSi JjJj 

tj^? Loj AHij Ijjj Jala (Jal ^U>j (jj^JI ^ > r!\ (jji AaJaAj 



-AT- 



^_>"J AjjLjjj AjII lIijC. (jl Vjl AjcLua Liljl (jSj ^1 Lajjj 

(3^*^ c^*J J^ 9 ^J>"rt <pla KaJl t jxtf^Jj .^auJauIl (J j>^i-v <JSj£ 

I n i n ft ^ ■ ^ (J^uU AIxj]! (J^ut* lgj2 p-s i >Tn * jj ■ — S djp3 > Willi 

aISII s^LiaxJ! 3 jail lc (jl tijjc. ^jpfll A£.^oj ^Uijjl 

(Jj.Vuj*>H _>^) ^j"^" ^ij^ QjllijinV 4-«lxil 4j^iaj (j-ajJa Jij^_a>o 




SjjL 1.1* ^jty OjSH >w t&jP 4j1u&\ ^a-iSM 

f j^i J^JL J^Uj f^ai! ^ Ijali £jluil»J| .UaHI <2>* J±*^& 

£-i>5 .U Jl^JI JL-ui^l Jl^jl ttAk* ^jUJI JA^Il 

Lis. qa f. jaJI lib jLuC-l ^JC- loj lilj 



-at- 



<JLaoaJ c£1Ua) .£^^wi\i ^Jjuu) JXoJJ (jl jA 4^aU_Ji <Luwull ijiAi AiiiaiaJi o'^qI 
4iUa ulljla lil -lJa.jll ftliuiLjoVl (JjSojujj .{(j^lim (jl _$Aj AjwJila (JSI ^)a.]i 
Aiklall ^tnm U-LlCj tLaLoJ <J.ll»J e-L^aill tj-o Allaid! littj 

jVI .*Ua. 

cJa^J I^A (j^J .La ^^Ja-aJ • "* llfcj !Aja c-^joi V AjV — LeLul^L-a 

JjSaJI a^A Jj>a ^ j-« ..j . Ajj^a ^ (JjAa. cJj3 l>° *Ljai]| Jaiaj 4jjl£-aj 
JjiiaJI (jJaauS CAiuola Jla-ll AlUa] <_ oLaJi J^jJI .Xojjuj .Ailia iJ lc 

LfjsJ (J jAa. (jlVu>i Laiu ^j-ialSjJ (jj^l (J* ->"i > u (vlu-a <J jjiaJl£) 

IkJ tjj^l .*djj& ^LojaI t"yS-> .scalar a^jAaI! JjSaJL 

aJja. Ajjiaj <_jUJ JjjjIjJ^I ljA jSJ .Ujls ^Ua. (jVI iasOL ^la 

c e " 

IjjjS LaJf-a dj jfr (j^J ^1 .(^jljJt (Jj-afijl AJiSULj j*JA Jiia. ^jC-^J 

Mia. lilljA jjl Jala (j±J&\ .4a.j.l« J jia. Jja.j j^Jt ^jjjajll jjUjJLi 

.^aSfl Jiaj ^| jia^l 0^ I 



jjjb CiaJ jl^jj J\ AJ LiSLui jjjail jl£ AiV I^A aSjj 
*U f.L-a.Vl tjJJ Au»LjJ! SJlijll <_la^ 

(_5ja.1 ojij Ja«j a]15j]I i m\ Aj^UJI sjiJI jl ^j!ia! jj^uVijT 

t.ja>^u^ Hie ajISM*] LaLjal l^a <_iLjal ji AjI -ia.jj l^a 
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S±Ja.« S^jUa 6 j3j AjjUJI a}\j!±i\ d jS — AHiiJ! j-* Jjfr jj Ajjiull 
.(£ jUij ^L^ftjj 4iUa <d ^ AllSUI JL^J jliiM c£*i) 

tjjj j^Jxll (jliVI 1 i. ifu . ifl Vjj ^Uaill ^ ^ilajJa 

.(T JjAi^t jJiil) Silo jjUa*£ iuSSiM cjUi^U!j U^Vl 

AjilaJI AjAuijJI ^jSj i_ jia. (_^ali)j dll^)=^ail (__^L)LiJ jalliJI 
(jjj LalxJ (J^l*J (jl LgJ (j£-«J <xj5 ^JJAJ (jl ^tluiljl g-Ualuil lilj <^«_^aJ1 

tAl^uaSl Jjl'uii'nl jjij LaJuC. £jJa jll jA IjlA jl£ 

(jnJnj ULil£iljJI algj jLaJ ^jic IjJi .^LjaVl JiaJI liUi ^3 Lu 

(Jail .AJUuil jsliull 1— i^aJI (jjj uj^jp ^ c£h*> uj^ 

^Ic. (jjl'iui'nl liljJ .JioiLa (jjS ^\ JJ-iij (^ill dlUiLiiLttllj ^ic>J (Jjj* (JA^J 
jj<;-» — :Lo« ^^a] UJ-^ ~ AjL<aVl djl£>LJl (*-a J^^J J 



Alexander lA-^J^ jiu^l ^jjJI ^lUl Ja. AiiiiaJI 
jjl ^jic (^IjIIj J- -'- j ^ ^ T 1 ^»lc. 4 j\i (jjI'urt'ijT Llil£ilc Freedman 



2 CLlliUj^'VI ia.L tjjjJ Aj^ajill jjliiiiT tiiiaJI ojjSsoJ Ajajdj j 

^Laj < _ f lc LiaLjal lilA jj ^.jsiui dul£ <^j2I j jjjJudl jj*^ f^ - <^ AiivXall 
jfr iliaik jxS/t Ajlgj ^3 (jj*"'\jl tlJjJ (jl JxJj .A-cUl A Mm'tll Ajjjlaj 

.AjUs. ^3 AjSjjI ialc. jjSI AjL j>U li^alj jljl«Jilj Aj£itc. ^ A1&3I JlL^a .la. 

.(jjSkll ^Lolc- (>> l-ia. Jjia V] ^jc ^aljj ^1 

^1 (JjjA AiSIjJIjj -Ajjjc. (JLiIaUaj ^jjaJI S-Ac ^cjjUII (j^J 

(j! LaJalft (^S*^ l^A <j£l . jSLui UJ^ ^-aji aJUjII .lljaJ Aala> c*1Ua j£j 
^A«J J^tA (jl jlcl ilal'm.nMI Ajlgi ^ia .o3j*.ja jJC. ojiJI oJlA 

Lac. UlLa. Ia jjA«j (j^oj *Vj .A-aUl AllSill ^ ■ SjS ' ^ 11a (jtj ^jLuijj 
! jlyotfl ylj oiiJiLV Uaa. jjSI JjaJ Ujj 1 jl . M W ^ jjlliji A^Jial 



S\ (jj jjj Ajjlai ^ .AjjjjjjJt ejSill <jSj| jl ^ Vi^oj (j^J ^-JJ Ajjflj 
aISjII L^ai ^ Ajjlili (jjl'i.VuV 4-cUJI Ajjjuull ^ j .Ajjill aMII 

.(2tf£ AiLL13 (jl U jjj^ E=mc 2 jil^l j! jSii) 4l\±l\ dttij 

Ajjlaj ^3 AJUaall jlm^ LjaJ jA LjLuilli ..laJ lift, .ijfr <_a9 jl) V V^I 

•jib ^ 6^ ^-^1 J sjlfr LJUj ^kj Vj .a^UJI A^uojil 

^Jj^l lit (jSJj • (jjj j-* j*l JC. jj^jLa (ja (Jalj ^>aLuiJ 4(Jla-ail 

^ jj JJJ^» c_) (^aj j .AjjjjLi. o jL AiUall (j^aljJ ^2 l^a. I jjj£ )n infill 

(Jia. jA ji.VI (JIjaIIj (ja V-JJ (J^-^ -J J> J-all Kit i rill 

.^AjSUsj AjjjlLa jj£-aJ ■ ^ AJa I^jia 

jA ^-*ll (J^UJl j] ?Ajl£i]| jLja-a ^J^ftll JiaJI ^JJJ liUJ (j£l 

jjjjI L_liLJI K» i'rtW jl .LjILuj K» > jj^J ^J"^ lI^ 2 ^ A_l.,iu]1_i :JaijJall 
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a-Ij <^Lk« uj^? -^W^ c^- 1 J c?^ - ^ JJ 5 " 

oji ~ 4_J'jj AJIsj 1 uJLui]! ■ (^sj ' . ^ ■ ^* ■ *— c!jIaL>jVI 

Jjj 4i£] j <jaUa JjuiaL 3Jlij £ jxJI JLJI JjJ I iij .5Jl2il] SjLas aJjUa 
J iJao (j! cLAjLluaJI (_5<i&-j Jfl ^"'j . _ ill mil) <UaxjJa (J > Jifl 1 AJLlJI JlLjax 

CJ x« JLJ JWyi jitill (jla lilj Jllcl ISXu im\ SjZu *m\ 

^ ** * 

^ ^IjJaill (J^lVi l^j-Lo ^lia. (jl L Aj^aSJ SJjxllj 

bLj=uj 1.1a. Ljja Ijjuti ViLj uj^ ^ <>a JjiJall JjS/1 *j?J 

(j! aJUSI Aja^o aKjuiaII (Jakjjji L>j.1a <jl tdjJ (j! 

i^&i Uj Lji Aim jihll cjl£ IjJ Ua ^ 

AjjoiLuiVt <_£ jill (j-a iLl^j ^-a-ll CjV jLvx ^^Aj 'GUTs j! 

# # * * 

iSl .(GUTs J Uj£>* Ijj-i M4i £J-^ u' ^ <Jj*M 
(Jjia^il GUT o*" l-^j ujftj ■ " ■ *— aH^. (jl djjc- ^j^ajSa! 

(jAj-b JiaJI o j2 A-aJS (JLi.j\jj . JS^I 3 jfl Ijl^La aLkcl Lax Aa,j^aJI 

i^l <-1ij^a. Vi-slj .(^jjlj]! qa (jj;iLj3 (jjjiLjp (j_ajLjp Ajx ^^Ic. a^Ij 

(^^li CjS jJ! ^^^ia d jLkj [j-ajJa ^aVI ^jJajlj .Ac- jj-ult dJi^J ^ p^jj 
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jl .S-laJj S^p at j!i j\j j^jc <jc Ija, Jjaj I^Aj ~~ jTiojiunti jj* UJ^JJ^ 

.!sUi JjU joaj Ioa 

jj^il (jnl-> i_kj£k .Ajjlgj Jl ^ i i^aj i j^yA A-olgJI AjjJaiJli 

rx ^ • ^1 jzk diaL&j JiLaJ IjiA jl ^JiSI j . Jl jjllj AjIc- J^^JJ 

Aljla oAaII a^A jOjj V .^LLuaII oJ^sj Uo*j jjfill J jlc tlaiia AjjIj 

(J-oLtj AjjIj rT ^ * JL/Li. (jj^l < * U*> } _jA ^-»> > Will J-lx-a j£] 1.1a. 

aL^-o ^_bwc3j ^•noill tj^a Sj_a^j-a SjLo AjI ^ ><tTit ii j > o 

lik-a j [JjjJ ^Ijiit (jl £jjJalj]l jj«a j .^IjS ~ LaLaJ Ic-jli jj^ll Ji} 
— l^K SjLaJI aj& tljjl jjj jjl j)x .o^.lj AjjIj .ixj jl ^»j^ll (JJ^ 

■ ^1 Jla. J Ajjja-J AlslgJI ASLLlli . JaL> lJ ja. Ajjkill (joJ 
11a j JiaJ ■ - ^"'j La-lic. La ft^jji i—iAJj jl JjV ^ ■ Ala.j^ J^U. 

AjiliJI AjjjSLiaII diL>jAi! Ja«>jj .3 jl j^. LjJj^j jib p^^j^I 

Ji». aSLU UL - jj£JI Jli ^UJtyl - f jJI jj£JI ^llai CBM 

J) ( ^ > Wilt <k^>* (J>U. J^aal] aJjLjJI ASUail CjI jaj ^3 (JxilUj 

Cul£ LJUa 4j| E=mC V jjlijiijl aJjIx-o Ij^aJ j .oJLo AiUail (JjjaJ L? A 
.SJ-aII tjlaJ (^JjJall (jU a-iUll c> m aJj<J J^ou] iAjal£ E AlUa lilLiA 

jl i^j aj)\j2*. AiUa j>-a (Jjj^Jillj A3L>lst]l ^ C frj^iall Ac-jj~a ^ajij 
— AjjIj \ Jjlj jj^il o Aji. t^*J — Ajj!Lq A^.jJ jj^ 1 

(JLul£ LoOX- ALL- Aiajl ^ j .CjIjjjj^I (jlkj AaLL]l dilj ^» jial (^i^j Uj 
^j&j .Cijljjgj^lS (JiiVI ' " '1 *; ' "7- ^ ("n'u <n dllj j)«a (^yicl ajl^jaJI A^jJ 
jjAjJj Jl ja. JJ (jjSJI AiikJI AljlgJI ASLLJI j^nn ^.S , h'lll AjLp 



■AA- 



^jS-ftJ l-la. Ci^iju CLlo^Sj (Jj^' J (J^-"^ 0 <-'^i i-laJ j 

^LoLj (j^l .lilli jjc. <£M ^kljjill Aaa tlJ j 

. SjjU'itt 6 ji^J LjjS LaCO 

^^CJ La jA j — I'j-"^ LuC- AjL-aVI dljC- 4_J^)]aj dl _oua»l -iaS <il]jl £-0 j ,tU]lj* 

4_iaUi_a <■ - A, , u'.ti <_)ia» LjjS i " ,a\ ^ * clllc-Ua ^1 «.L-ki2 <jx Ole.Ua — ^Ijj^jC 

t pUal dll&UflJI ^l-lk-al ^J^j .AclaiJ! (Jjl^ ^ <"fl1Vull ^auJaill 

^JjJjuij LoLaJ AjjI^ojoiC- (jj^Jjuj AaLwtil tSjI^av (JSai CS"^" ^^^^ 

^)jSI »^->- j^aollj LjJ rtAj-jjj tdilc.Ua]) ^Ijllaj^al i_ TiVn ^j]aj a 

tljJCJ Cff^^J (JJ* 5 *-^ L3J^ (J-^l tjj UJ^ L>° 

tSUJl U£U ojSII f u ^ ^^iwi^L 

- A *\ - 



I 



ji c> c£lj . j£\ AjL jjl ^ V jL.il! jJI CBM J <^a SjjLII j 

jjc- Ajl (j -0 ^-"^ is^" ~ ^ t -r J ^j^ Isinirt cSIUa (jl£ 

J£ I j ■ (jSLaJ V diLlllij J (ji) J jSJ ^^>fj jjlgJ J&till ^»^C 

j^SJl tiLjl^AxJlj ^c. ^ usj^l * I jail j) ^jjLj j*^ jj^li-aJI 

\ Y&a\ ^-s > WiU ( _ 5 lc- ^g-a j^£ll <-*lnKj<nll (jjnJaojj . ( £ (jj.Vu^-ill ^ I >^»-\U 
^^p>l (^ia^-i* (jx (JjiliJ (_Ji1 jl tj^l eLiail! ^^JaLlo (J^a«-J p-s > Wl £3 jjj (jl 
4ja jj&I) (Jjljju jull (j] . (jj^il 4U1 i*\I -Lajxill (_3j3 4^. jaa ASu (^till-J lAjia 
cilia. jxjII jjjjiiiJI IjlA (jl£ . (_5jjJI (JjjULJIj ojlt »jjjua^a A^_Jal jll 

(jLij tliAjujJjIj I (_£ jHI jjojULaJlj dlljlljjull I'lo^ih' 1 ■ 4_ljj£ll 

.(. \ <-ii .ill 



i^/iKj^ti |aj jil . jj£I] 'diu-aj j^ LiuiLuil Uj^> LaA^l£ JSjjoJj .^aj^a£il 
(jSl .(_^jill ClaJj c^J^SI (j^UiLallj a^L&il (j.^' 1 * 



( ^l — A i 'n\\ jj^JI AjAj JjLJl t-\ mnVI jl£ Luj) .(JjjJJJ J^A? 

Jjlcljuuj'yi j\j (il£}b ( _^£Lq ^1 jjilj ^ • « ^alc Aiaj<a£il ^jjlV<ll tlli^J 

jl SjAaj-a S^Aa-a t. ")Ka S (JSLuj j^gic jj^J (j^Lai f Ia j.V k-iJ ^^jII AjjIjaJI 

IajjjcI ^jII Ajjjjjall dAjjjjall ^^Jc sAA jyVlkiiil ^Sj .quanta ^ 

^jjojjaj^jSJI ^la-kiVI (jl i—Sj JJuJI (j* <j£J .1.1?. ojjit tn CjLadjui^. (JSLi ^^Jc 
j^uu t> jlSsVl littS jli lilj A^o£ ^ij^ Sj| jaJlj ^^li 

L_liiai Lo-o (4 mt'i CjS^ajl Aj-lLoj Aj^_a<a AxJlla e jjJaiJ jl_J (—IJjC. {J^'")J 

l$J tijljj jj^SV ajjLoJI i' \\ (jl .la. j iiAjj^juixl! ^ij • (jij_>iiiSI I^A^ 

AjujC- dlljjJI JLa-a AiiSiJI jl Laj-alj ^Jj-al -iii IjJj . L^aJ A;la.j-a ^'J.'^* 1 
l$J jg ^Ti ^j]I A_li.Li]| .lalnj j .AjjuLjjI Aj-aLa. "7- — Aa* j-n) AjjLu jl j lia. 
jj-aj .(^jaJj ^j]I ^ A\ j| AjjaJill jS-ui ^jic t^j>>i-> — "^J-* AjjLuII eiA 
(jjjjSJVI jl jjJjJ^J^) jj-jji^ <J^ Axle, ojjh ^.i JjSlI jjSjia]! jjc. 

t(jia_axijl l^j AAp j AiLilc A] ^^jxSil iAuISjaJI (J*yJJ ^>^f* tiSUft j 
i-^fcirtj jl j)-a ^-oj-o£ ^ laidl liik ^Laj .^jjjjjlgJ J^till ^.SC laxa jAj 

&L12JI . j jl ^2 Ai J J*-a31 AjjIj jjill (_^ajL<a=Jl j^a aLA£ 4* JQ"> n 

AC-JjJIj ^3j^oil£ (sJC ^ ■ oj£ (_^Lo La - -"7- ^j-ic- Axa^ajll 

Ajj^]I dlaj dil rtj i n7>^ (j-ajl-MaaJI o^A ^jnoj AiUaSI j jljj-^lj 

^iaJ ^ii .Ajoiij (JLlSjil o^W^i Lull liilloj V U-iUj tLjai dlL jJiSlVlS 

j)£lj il^Ai-a Lii_avi Aalc- ^iJuaj ^JULlj frl .Jisll j)X Lo Ajaij ^ jjJJ^J] £3 
.oJ±^o A£j^. LiJajl AjIc ^lin'i jl I I'l'C^j ^ ^SLi]| ^^C Ijxa ' , '"'^ ; 



jj .Ai^J Jia-a jjc. jjftj.H A*S_jx jj^lj jjJJ^il Ac-jjui JaaJ j5a ;(Jjls-alLj 
J^tjJI flc lis-oj o^ii-o Lg_i£J_j tAjJaLuc-l duu! Axa j-a£ll j£Ij1I ^»JC Aa.jJ 



. l^oiuj JJ^J <jaiajS/ ■A u.nlb AjaAI (Jll ^ > ■ ~ > AjSJj tAjj31l n>"j 

(j^-0J ^311 iiiliAj dlAj ^^Cij J-aljLJ AjLa j-a£JI CllljJjlj]| jl-lLa 
te.Ljjijl ^3 A-uujjJI CijI jill -laJ jAj >h <—ijaJlj 4_i3j jUiuj Aj^aallj Aa^iS 

JjSill I3a (j& JJJIJ jjl (jS-<uj .jjJjUail frl J=k] ^ a j^kCji (jLuU^l <J$-?^ 

' tjS-aJ V 13] j * ■ ^ ■ jit. Ajoiii <jjJ^V^ CM 

Ai^aJI j>>jti ^^k. 4jla J^i-ait I3^jj ^KjJ? t_i ^^aiil 

^1 »^3 i^a j3x jjp-j IjjI jjic. Iaj jla Aj-ajjJI j\juJ^\ 

. J)-^_o L_Uui (jj-lJ — ALu^al 4jjLs1j La ^'it a t ^A Aj-oja£]1 
- j) inll aJj\3 J <il^iu 1 <*J oV< i <Va" i /jj^ jp^r yti 

^jJI <J^jaall LJJJ2lI 13] .<udii JLal^V^ jl ■ njti (jS] jl jj^oJl ^1 ' "J^'J 
L_ij^ia i * it') <sj^lA\ *lja>] ''"^""^ 13] tiiiSij .jLuall ■ 'j^'J ^ia 

^»^Lj .AlUk J£ ^ uJadu ^311 U La^la J^jIj ^^>a1I "-ij*^! lA* j^Aj^ 

J)^a. LliaLaJjjj to^aluui jit. (*jj^ljjjl Lg^?^ 3 •'-^3 ^^Ac. Vl!La (^j^l ^la-i^yi 



jijjll (j£-aJ V (j^J Ala-a (JlAiaJ AjLaaJla jS jAx-aj 4aag-a ojj t ' i^l V) Ji-cJLij 

Ailla-i 

dlljjjul £j-bla. ijllall J n 1 ii ^jlc J'j-t lli lilj tLjaJ JjfiaJI ^^yic 

.1 jii t~t (JflaJI aJuuj JajoijO* ' * 'j- ; p"'*** <_jl^- o-luiill <Jj|_jilc 

^iil - Qjliijjl lc.1 ^jil jA Ajualsli ^jliSI JSUJI ^C. <jj .Aiolij 

-jS-ojj . 1 a j m <i » N * Llil>Liji ^a (ji [jS-ujj iAj-ujljjjVl dil.ia.j3l 



Ail 

4^j.oUu^l AojaulL) ^lA JJC- ^jj^jljjj (^j-a^ll i-^ljlKjrtll ^jl (j-o 

jl£ Ls^jc. jj^il AjIaj LaU jl£ ajjjIj V] yjjM uj^^ 

• Tim Bunch (jili ^ii A^ajoi! L_ilUb j^^IaC ^ ^JcLuj JliJ .lla. UajijJax 

f. e t £ 



.c ir _ 



-^y*j$ jx oJ±a-a CLlljiia j *-"* a "7- ^ <KS£-\jJaa ^oJjuoI <jl (_jl 

4 q > <^ j (jx l)J Will cm dc Sitter ^ \j > n 

Cj\£>UJI JaJ jl bjJL<u ^;\*y LjuV j£lj tAgiuij ^jijlicJI jj^il (J Ijjlia&V 

^3 oL>lLaII (jx ^jj^ ^ oJlfr ^Ij^j j-a 

'o-^ CJ?-^ UJ^' -^-^ tJ ^J^' dLLiiaJI jJa«-ft jV CiS jll <iilj 
cIoajj / ^I^)il1 j>x frUia3 ^ CjljjJjiH Jo-o ^CjLojxS jlj (IjUuxma, 

jjl£ Lojj (^ill ^uola^Sit Ja»Jl£ l3j^ °>^y J -i-i*^ jjV l^A 

jl£ l^JJ <jl (ja jkC-^l J." ■ u oJllc. J^j^ll IjlAj . »1 > ^^"^ 

l^cL^jj j£-aj <aooj ^ j n'll <ajui->U ^IjjVI l^A Ju<a JJ^ 1 l£ j UJ^ 

V l0A j£ij l>^>JI (jlSxjll >tiLij J] j t-Uxull AjLu^I S.j,UI 

(j-«j<c£ JJjlj ^1 lilLaJ V (_£j) j^axj »1 ■ ^ttll JAaJ j)i 4 _ s -i*J 

V Jjiuj *Lja3 ^ ^Ijill <3Ui (j-ai.Vl Jc j .tillj diaj jgi .^pUs^l 
<— iLu* nr> Lgji Jt (JaLuUJ IAjIjj&I (j^-aJ tAjx_a<oS CLlljijiil Aj^jpla 

. t_s-« j^ll JaLaull ^jx JJlj£J1 tdliA (j^j dil a j > n-> \l ^ 

(jl jjJu olj_aj£jJI (jJc- ^ii (Jj^aa-J '.Aj\aC j^SI ( nV jliiJ frlj^aS 



^Jjjj fr^yjoill li& Ju* . CjU > n-N 1! jL>J^ (-JjjjjLsJI ^^iluu <jl 4_Jc (jj^J (jl 



(j£lj . jjjS jlaiilj olai I^J La£ <jjSDI (jl (jjiLill ^lax-o iJ-^J 

L_LUij ^jill Lo :^p.Vlj L&A.}aJ (31*jj U- 1 .'* > iji&y^ I jILjj (jl (j-« V 

J^L j^I ^ .Ajoaij jj£J! Jj-al (jfr JjjjJl J-aaJVl t^C-J '» JjP 
^jj lilLik ^jl ULlolo .ija^o JJC- *- t _ 5 Joil (j^-°J '. (j!>AJLcJ1 j^tiJt 

DjjA-aj .U^Il c-^^iM Luijj (jl V I4aI.1i (JjjLa 4j! jJIJU j^usQll (j* Jai3 .iaJj 
(jl fr^^JjJ (j^AJ V» (JJU±3jSj3 ' ^ La£ j ■ * (JjjLui (■ ( _ s ^ (Jj^ ^>/^ 

^JLJ Lo fc*lLlA (Jjjjfo 1j$J t'nhl (jjfLj J V QA jjjL 

JS3 tAXoS,L (jj5lll j4> ^s^*-^^ *ts-^' UJ^ La.ijc. (jSJj 'Lajj • « UI^C- 
(jl (jj^ll frLJt (j-« (Jsfi?l ^jic (jia»j3l .Vs'njj .dJ }-u»>n\l jjpLaJI li& jjLai 

Vjjj^JI jL^iiVl <■. nm ja^i llicluij (jl ^ i ;->M1 ^j^laii (j£-«J cJa 

KI^ua JjS L«£ jl! ^jJI 4 JjjA Jj3 jljcl Jtt] .^UuiLuiVl 4 kVill 

JJJ^]I jLaij^l ^JJ^j ^jL J jSILi ^jxJ (jl 1 j JJjSJI jLaijVI Aj^>ialj 

jl£ .«4j1c (jl£ Lo ^^lt jl£ AjV jA La i J>c uj^' ul» J 

^cjJa! j ^-Uui (jjAj Ij^a. (jl£ Aj^jj (_^jla=JI jjuifljJ (j^ :l^>u»s-« 

(^jjjjJall (jx (jl£ cel^j (^ill (jjSJI _jj i .LaL«J ^aI*Jt (J^j ^^>^J 
^jJI ol^)j LoJ JjSj (^iJlj Ljj^J <J^iajil ^ Ajjlia-oll AjjIj^VI -laj^)*^!! ^*- a J 
^^Ic. Jj^aaJj AjjIjujI Jsj^joi AjI ^ ■ (jl Ljajl c-j-oll U^ -0 ^ ' ^i^ 1 L?^ UJ"^ 
jjjujaj (j^ 1 Vu^rft'ii AiLMboil o^A ^Jl*J - ^ ■ ^jSj .ojtlaj (jj^ (^Sf t 'ti^-ij 



AjLcc AjjLjJj^ djUL«J ^tijS 4_ijjiLuiVI jj^l -j^M . ^.-^ j^a .ij.i*Jt 

(jl (j<e cr^J .A^LuC-l AjjIAaj! Jaj^kl j^JJ Lejjxj jl (Jjj ■ '^'W 

^jLk jj^il (^jfai Jj-^Vl Igjl j^jj lilUA jl V) t-lia. l^A 

jj| \ g Ml t"i ^> > 'si^W l c , ^."i ^^jll j£-aJ 4 (_g ^)i»l A^a. (j-aj ■ (jfLa-a]l (jjUaj 

<1UJI ^jic ^Ijji^x ^Bj Skj ^k^alll IAj ' «;< J^a. Jj^ LiTfiiLS 

JjL-aVt (J_«a. CjljaiSlLoit jj .ojlxka 0 jXzL ^_ajJaj-ail (JjLul imS ^-^ 

b'^Jb ^gJj 4 <j>>>i V ^-^Ljj ^ J L$ji]l j^j ^ JJ*^ UJ^ c^J^' 

tJlJUjj (jj£JI jl ^lu Lu] .6 Lux V pl^ij AisLa-« oSLn\\ jv-o LoLaJ 6JJ.L0 
La lilj . 4jLul£ ^^jJaLall . 4 " l5 jll £-a ej£JI (jl 1 . '7- J 

Sal - V ?..lile t*Ujs ^ljj . LgJ :sUJ V Sjj*^ 4Ja£j 

-lie e 4j 5-»ji V (j-» JJ^-^Ll U^j& jj^JI 1-iJJj-uj (»LaVI 

(jVI Uc-J -^j^ J ^ <Jj J-Iajj 4iilJj o*j ^eiaii 4aJj^j 4Jaij 

( _ ff J*J Lpl ^J-ial ^aJI <j-a .(^jLjJI 4 8» r-i _aJI H^^ui V» 4— J -Ik^aS La (JjLui 

taJbtll (j<a SL>3 ^ jjl OjLJI (j<a i^ c ' ^LaJ . ^ ^ ■ '-n- 0 

La^ic (3jLj ^jti frL-iaa j^i ^ 'it <i i Cy a J^ 1 U^ 1 ^ 'J* ^ 

Ajj^j 44jjJl2k i— Ujuj La ^AiaaJQI ( _ s ja <JjVI (j* ^^-^1 l-^A 

. 4 i\ i*i L_il ^ik. 4illiA jjjJ ?4 m i ^ g iw .) AiaaJ ^ 

!iLal£ diil jl£ jJ .«?(jj£L\l (jlij jl Jja .ojI jIS ^jill U» 

(j<a Ajjx-a ^JaaJ fr,^^ 4ilLiA (_>*»^2 tjjjijjA^iUI (^jC^I LaS J;»Jx J^C-J 

tAjoij Jill (jUj ^gjJI ^llLa!>UI AjLLJI CiUaaill (jc. jjill (jliJ (>»jll 



ill <jl£ U Jja. J>J ijlc S-ll jaJI & -<jj^ tl^uij AJUJI ^ 

.(j-aj (jAiia <_)<MU t^*J V cJ 'LijAlla AjJaaLiLoll ojSail ^eJlsuj 

US ^jls ^L-ksij AiaUwo SjLa]l ojS (j*ul (jjSJli . j^jSi! 

^li S ^ku Uiu jUjVI <p£ *L^ill :Ua jj^jM jSi .^uAj * Liil2 

ojSil Ja.1.19 :lLSj Uj-aj <jju] j g-iiLaj £ j^cj SjSJI ^JajuiS .jlsuVl 

jja^a La$jJ . Ua (jiaLiaJI ^jLai! <Jj^ Cy ^-"^ ^Liaillj 

LS lc- liEiiJ j^jjSJj .^<Laa^J9LX4 jbt/^l L^JJ^ ^^*" " (J^-J *^<\J 

V tillj -^VJ .3^1 J AJaAj ^3 l^lS ^tliuJI JaUj £-aAjii L5 ii. Uo jS^a jaJ 

Aia. jll s-LjaaJI UaJi^a lilja ^juj] 3JLJI a^A ^3 «9-<j& V» <j£lj 

fUAljia V ejLJI ^-JA-a-i jij-a ^^J1 J] tLjaiJI JalxjJajl .LuojI 

■ (jjiilLiJI ^^ia — oULLa^C- ^1 UaIjo-q g.1 > f->tll ^i^jya t^Aj 

A^Uii AjwuMI Ajjlii .SuAljla V AiljS »Uu V J£Jlj ajUll 



SjjAioJL ^iS-OlI <ybUi«iUI *LiaJVt J* OJ*^\}J ] J^J 

(Jjait . .».3jilo ^ jUiiVi t>ify i jjjuoII oifl> .singularity 

La£ Ija j .IgJiU. jaLuu (jl <jl£-a jl] V aJ (jl£-ajll AiU. J jaj ! 

tllliDlxll jUj-jj Ajjlg-j V A-LaSi ^gic- AjjLajja Ajjlaj j^jo&J La^i*£ . j^a jA 
^A jjAII jLailiVi aJjalcS Ijllj .Aj_}]aj]l JjoiLuj jIjaLuj^I ^jWuin Vj 
|jlA VAjlgi !>UI» w >aV| ^ A-aUll A Ui.mII Ajjkj J jAJ djJik AiL* 

(jb Jjall .(jl£-allj <jl-<aj3l CS^^J "il ^^jjj ! Jj-v'nurt 

Roger jjj^i j^-jj .AjJaAc- Auisj aJLoki c1u.ij\ <jl^a j]| Oljjii« 

Ajjiaill *Ljjjilt La^iAjui! Stephen Hawking £j£jIa <jliulujj Penrose 

j^aj^jJI ^aIxJI (Jjoluwi ^ jVl AiLJI J^Aajl l^fc j*ia J^2l LiS 

VDoctorwho t>o 

jC- Jjaj ^)^.l <_i^)]a ^Jc- (jl^oJ>]l J J^j Ajjl^l ^^x] L-Uju: «i]liA (_>^l3 ASAj 



A- 



JlaJ aJ^ildl (jVj . UCiUaj JJf-a JJC- l^i £-aj . ji-Vl <— ijiall 

J£ L_Su-aj ^aiLuiSfl ^jjLjjjill 4 jAjjAlILo V 4ilj£j 

^^JlC lilliA jl£ \ jj Lu3 4ij*^J Aibjla tSlLiA Cbaul 111 j iSJ jiiJ 

lijj .4J Aj-aa! V jUiiVl «Jj3» « >VI» u^O 31 *^Vla 

4 mi rn «■ j^ui-J Jj-£>lS j-ui^l jLsi^jVl 

JSJj V j l$J ; -»->^V Ajj j£ AjJojj ^^Jc. AjaLiLo V till j AJajjjj 

jUij^l Ji cl?. U jli aJUJI t*lii ^kj !sUi jaiS lo-ijc ^jlIS aJ>ja.j* - 

(jl (J^»J LilS-aj J^jllI (jl-a^J (J^*^ -^J^ Ajiuull 

JJC- (j-o ^jlS !j] lilj t^jlxj (JJ^J (j^-a jl t^jlS-a UJ 1 ^ U^*j UJ^J 

jlS lj] .A^U CjUjj Jaaj ^IVnmVI I^A <j] .Ljaj] lilJj ji 



Ijlfl -JOJ^ll jL>iji7l (Jj2 J- La Jj2k. t Jl^oJl <jx tAabL IjlA 

AiljiaJljj .AJ t5 j*-a V U^ic. J!>Ji j^l jUiiVI (Jji <jUj tilLiA (jfLi 
<jV LJsJ AJ ^^jx-a V jjAJI jUij^l t.n*.t c^ill La Jja. j^jII <jli Upl j 
'Jtf (<jl£* j) jLaj dLiA <j£j ^ .tliljAifcll jja-u Sic uUujVI 

^jLjjS ' t ■ J j^j ^»Jc jl I o j«l t ^ \ut\A Jajjaij Jja. jj jjiAJI jL>iiVI 

.'"j^l jL>i£U 

Q^aiu ^ jjjiaijj j£ j life ^gi JlL LoJuc. IjCli. ^gjL; Sjlc (_^lj]l J*-"*} 
gLalc- 1 g»,AVl ■ nj ej£La 4_dail <JxJ AlalSj (jjjl&jJI (j) ji La£ S-loU tlAl jVI 

V I^A U^J S- 1 !^? 1 ^^ UjPj 3 ^ ^ UJ^ eLalc (j! rr \-\ i nil (jx 

4jt V U VJiill J oLjll ^ J*- 

i^sUli (JjaJ <—. J*juall (j^j Jl^j Lul ^s^al\ (j<aj .JJJ^JI jlaiiVl (3f w 
i ' 1 > Djl SjSalli t^AJtoJI ^ j£l j <t jLajll Uajc (_ia jjj ^1 (jj^ll ft jjjjJ 

(jl£ .^jnmKll (jjaJI ^ L^Jj (jakjuac-l (jjJ^fill 1 fym Jfil .oJjO^ V j Aijiuai 

jl*)) jA QjSlI Jji Alxh Aiyi <jl£ ^1 La Jja> jjjuaII AjI ja. 

(jLajll ^yJc- jajljj Lul£ (jjUnir.l <lj (jl£ . «£)L«jJI ^ U*^J cJ^ -9 ^ 

.LUajl ojLull j (jlSLall j ^jLa_^3l (J^>. (j& (JjjjuiaII J&J tLaLaJ A^jli |j _aak J»j 

Va? iiililL <ksJll (iit ^ jjill jk. liUS 4K,.ift SjLj-oj QjU.nrJ lilj 

JjLa* JjLu ^J^UJ ClUaa>3 (^U& ^ .AliLuo ^ja.1 ililkaJ (ja 

(jl (j^A*!! JJC qa (jlSJ «(jLaj ^» (3k (jj^JI (jl .Ajxkll A]LiuJI j^it 
jlSl liiij jl AjV «S^^o AJLaia.1 tlalj ^LjjLjjja <jLaC AjV ^^j'' (jjla 



.aKJiaI! e^A ^frW^ufl « ( jLojll 

£jJaj <j| jj jAjuoLii Cu£ tlijia. . jj£ll jjli. Jj^- Li$J) 

j«aijjj Jjl jfLi jaii tAkjaaJ! .SjJj-a ^jW^ ^ J ' (jl (J-^ 

<_Jja 4_uiaj f. < _ s jill (jjJa!!)la! (Jla . jj^il (jLojll ^J^ 3 J] (J*-^jp 
l_ijk"u>ia11 cNj-vj Iji^. jILaj ^^yjc. <LuiiaJ! ^ejjIj jj . jjiiuJI t.— al-l.g> ; t*lli 
j-a 4jJa^lc- AajjlaJ Igfl,' 1 ",.' La j£j jt AaJjlill CjLjIajJI jj£j V j! 

AjjjjlaJ j^Jsl Ajl jA jjliijjl (J-aC- (Jj^ ^t^^ (j! *' (JjS 

(jLajJI jl i. if*, A \*s*<Ia 4-Lkialjj (JLiLajiij iVimljj jLui^U <LLa j Aijaj 
4juaS Aa.! (J>cJ tJ ^*" * LouJj (AxJ^all j-a jl£dlj 

!>U (_^jU11 jjSJI fiUij £j»i lil jL> Ijj Aj! ^A A^iijll j .^xjIsjJI 4» jjKll 

jb Jjalli IUj .LjojI (jliJIj jLojl! oLlj ^j"> jl l^j^ jV^ 



ojjlS 3J_ia LL>. jxt£JI jU>«-ajVl jlS 

t V l^A Ja .Uplj ^JiaJl! ^ISiWI J c> 



CajSI jj t^£U,JI alajVI ^ (jj^il (3^- 4 ""^ CiJajC 1j] ^jjj t^tWj (j^ll La 
loij j»J (j-a <3Uk. ^ <Ji.Jj Lia*j 1^.iJa^J (jx AjjpLJl jjualwJl (jl 

,j! <-_njui lilLiA ( _>iLiJ IviJVu ?t*ll»£ (JJ^J (jl ^'J*^ (JJ^ cJa 

J jVl .ft jSill ft^J ftjjlrOI ^LalxJl JSLLoU (jiuu dJllA JSJ j JjIj V 

? * j9 

IjL^ijl -liailj ^aaJj ^3 ^ *-vT>l ^jajual! slajiM ^ dljajii 

^yl] J > nj] J^Jl jlaiaVI (jx <jj^ ^^AJJ *— ^ L^JJ-^ UJ^-? j' ft"i-^*J-«Ji 
L>° L$J^ *JJ j (3^^ ft^^ c^j C?^>^' a^>-a (_^ailij ^aJ ^ 

.<ajj]a ^3 ^^^j jAj jjjjuij jaij U> jj Aj| J jiJ) Jja-<u <jj£ll lift 

. liLollj Jjll ^3 (jjjUil ^CAj Uj (j^aljic! (3i*ljj 

JIjxII (J^ 1 c^*") U^* - * (jA'^j UJ^' ^ ^-uj j£c. V 4jL»C. AjI >( _J 



. U*jiS* ^V-ill WjJU. lA J" 3 ^ (if*^ jW- 1 ' J ^ 3 J 3 ^ 

c * ■ 

^ jl (jjj ( AjLj-J V La LajJ jj£J1 jl£ jJ t*lti 

AcLuo (jl (j^a^piall (j-aS L_ fiSjpU J^aj .(jVI AjjLjjll AjJLa. 



jl ^Ji j£aj ^ * JllaJl CJ Ic j .a£jjJ1 dJ^VI fj=^ (^ill 

'ill j (j n <\ Mill 4 im'ilLj . JjSjlL eJjjjj ejlcj jj-i 4jLjjV La ^^1] J**^ 

4,Sj9-> \\ t-lijtj (J^A? '"ilV» (J^J^' *LvaJI ^ih* ^ j»cJj ^^ill 

^ ^ "*1 ^« Aa1> Ai IgJl -fLi <jj^ J IcLoii jjSI t "~ i~t i > 

(j-a jj^l j ^ A© • j»lc ^13aj ^1*J ^] jl JJC. cljj] ^ ^»JjjJl dl^lc liill ^jx 

jjC. 4iUali jAuxc viSLiA (jjJ j La jj <j>a ^iUall jJU*ia t£lL\A jl£ 4j| ^ ^il 

■^ljj .I^jLsl ojj-^ ' l^jil ^*,'"'.' * ,jL»"> j a j • j_j3 (j-o 

^^Jli .a^lLk ( ' i,i iol •lS^)-^ , ^I C AjjouJL AJjLua Aj-iafi]l j .^j^aAjl ^J)iJ 

(jj^jjAl^JI _3^) ^l^il SjLalt (jx l*1LjA (jl L&jj .tJLl^aJj ^IjJ 

^-uiljJI jjill ^3 Lauiialj ^Ltll Jjxill I^A jl£ ^al .frLjjoi ^alja! j! 4jj j jj jjj 
lilJi ^3 grTnmj ^1 lillj ^-°J (^j'^) 2 ^^ CjjjJl-J AjJj JJjil J t jjoiC. 

^yic t jAiju jj-^j ^jSU ^^Ij uj^' jj^ cJ Cfi^i ^ :5^j^aljl! AAjliJI diajll 

I^A ^ylc- j sjjIs lajnifl (jj<j..i« Vjj AjILvII Aj1U». 4 i mi'i JLa. Jfl^/I 

jj3 jx jj^ll JA^j (, al 1**1^1 j jjjji*]t jjiJI jjla. jhTij jl ^■IVfiinVI 
.jj^il Jj-aV JJJ^I j\>tiVl <Jjiaj jla (_^jJl jjiajll jA j Jj_jA j jjjLi 



-i .r- 



4jjaj L-luoa^J^ oJ^)iL&]| qjh ^jj (JSJjjJ <JI JJ V Jaj^uill (yn £J^lj 

O- 3 *^ <j> C£' — UJ^ "-^JJ * J (J > ^ 

AjjJaS 4_£^.i^<i t _ * ^U'.n'i ^ Uj| ^jxj L^-i£Jj — 1 g ' K Vi J3 AlaiLuJI SjUJI 

Ijjj.^Llii ■ _ ' . -1 * jjC. (jj^ll (J*^ ^j^iaLa^ J (jl£-ftjl3 "^Jr^J 

s-j^iie t g ^ 7- ' (j! ^^Vl (JLa. AjI Jc Sjjiio 4^.1 jj (jl liilc jl£ 

(jS/ diUiuLo (jj^J t-lil^. ja£ll jlajjjVI jlj cJjS jSI . <wj\ *ij*u J UlL 

Aj <jjki]| pLjjill j jLjfil Jl J^G AjJOa. ^1 (jlLajll 

lift ijli J I Jll .L^i ^Jx-s V ^Jaill j c_LLuJI J j». <Ul& I 3 cj^S jl£sS 

Jc I jjl£ <jj£]l ^ J^j OJ^ 2^*- 

^jl ^jJ-ttx-k-^x ^J^)xLi-Ali ^J^Iai-all ^)iaxJ j ^p^^ ^3 ^ ^^judll ni^ 

* f 

9 LuLijiaj Jj (j] <jSL*J ^y^bUl JJO (^bjL* ^yJI 

Ljj3j«^ JjJaal ^llaj (jl Lijlc. JjVl jj^l 4jL^aS pUj sjltj 4jjLa^«J 

l^al ml (j^-AJ jll AjJUjAJllI LllljLu]! '-"» ' <La]L*JI 4ilia]| Jjlj i " <1 ^ . \l 
dlLjaj Jc- JLoinj (jl Ijjlc. j£J\ j jSj! ' " '1 k*-" ^ ljjliic.| ^« Cfi^J • 

* c 

A rtj Vl* \\ S^J^ll JjLj^IajJI ^>-S >>>"lll ^^lulJ tJliLdll iJaAjoJ Jc j - 1 'm^-v' jj£l 

.jVI J^ Wj?^ ^ ^ ^ GUT LjLu^iaJI pLjjjil 
20^1 Jl liic lit V J Ai^l jll ^Lryall ^LjjkJI 
jl SjSa (jj±kL Lo^jc. extrapolation ^IjSIjjI <-o3SJI c.Ld*JI ^o^iuyj .^aj-a 



• 1- 



-t* N ' " 'J - *- <jx ' *■ (jAJLtt Jc. AjjiAzij t^l-j^ill lj_jita j! Ajjij 

AjjLjjjail LuLjjlaj tljaLoil (j£-aJ (_g.l<s (jl Jl liA JljuJIj .AiUall jl 

(jj^jJ Ijia. LjjS UJlxa Jajjjil! ^ J > rWl (jl (JjS (jj^ll ft Jw«ij -OaaJ Jl 
j»]*J 4_l^lu1Li (ji&Xoil e-^jjuill ^jj . (JjJl*J (^1 jj^J (3.'^'"' (Jlj^ V Lj-jU ^ ^ 
t JliLo]l (Jjiua .Ajljjlaj (ji»J sIjSlLujI Aj3 (j£-«J (^iil (_J.1a]I jA frLjjjall 

(j^ajL^aiJI (Jj^ IajIj Ifijuaj ^ ..'"'J^jlj^ J <Jjjjjj£L« 4jJ»j 
(jjj 4jjuiiialiijJ( (Jjl^ll JeLiajl (j^'u dil j^l! (jx*Ja ^juiaj^SJI 

(.111 jjjIj t t ■ Up] .'oja \ * L_l ^)J^1 l& Ja3 (. ti/Vl jj&J jJI dil^a^all 
CJi ja-oJI (jJiJ e-Ljaill J Aju^Vl J& AjjlJaJI ^...^l-hi ^ JjisJI 

1^1 magnetars 3 j > nj)-i l H *l l ^jajll Jil & jW^I j>j>^l ^-O^j 

(jl ^i^jL-all (j-a ?^Aj^s»JI lift J (jjliuijjV 4-alaJI Ajfuull 4jJs»j La 

jl ^jjiAjjJI ^Ualll (JjiULq Jc t'lSjll frljuu) I^Ll 1 1 ^ '< ^aJj A^oLxJI 4_LLuul! 

<j-alsuj LaJuc (j^u Jljp V Igil t_sj*j (j^lj • (jjSJI L>"UjiL« cs^" 

jUjVl J Sj^ i jS juShiL Up] ft jj J] j ^jULlI sjS ^ Jl QjSB 

lil j AjjJiill t_ifl jJJ Ji* ^Jiliil 4ijjla A^ji !ila — 4j <jjLj jjall AjL*JI 
(jLa ^j^aj V 4,j»n^j^£]| J (Jjjjoj^Lo Ajjiij (jl .(j^jQaVI J& (__i3jdlui 

lilj (J jia 1 '}a<. >\ ^jaau V A^L*]I A nm'ill Aj^laj (jl .(_^^)2kl A^ak AJUall 

jLoj (_jXa j* ■ ^Jak UajaA jl ^^"v ^)j£l Jl IjljJij^a IaA* (j^-aJ 



<= ; : := 

jiJ U«j . .1 LcLu l-lUa. LuJa j (jli j^£JI <j..ti £a -Uljiull LoJuC- 

o-^U J^V 

(J ^iall (jjiljLa ^J^J (j] .S_ji aljj (j-* J» ■ a^o ^ » jl ^uj ^ * 
LU tijJi t^J^ 1 4?j^lj <S^I AjI ^JiL I^A ^La^l 

jj^rkVl i_^ic.J .(ilj^U dulii ^g-l»^]l ^UslJI ^j^lSLII La^jc (Nhjni 

SjfcUill (jJI SjLi] *J ^ V ^1 jjl'uVijy Ajun'ill J ^fl^u 

^ * ^Jlja. J&J O" 0 ^ LS^"^ ^° La ^>»Jj A£.^ui 

.lit Qjl'vuiiji ^J^^iaj ^JJiau (jl «<*lfc ^jiuujl ^yJc c.j-<JI ^Jjjj ^Sj .AjjIj 

alutj jLijoj • AJLslHI Aa-aj-a£i J,\uunl (j-oj^ jjir > ^jjjLiLJI IjiA 

^Sj i in Jla-a ^1 I Lo^jc A^btl! 4 jjmML (joj V (jl Llik- : 

^ # ^ 

jjj^j (jjiaJj (j^llj tUwno l^li^a j ^jll 4 ■ n'Al Aj.nillj Ja^l 



^ Jaa. (jli J] Jli <^jfl jA jlljj'Jfl tlfc jlS Oil .<jj£U ^L-afyl 



V <d .ka.^ .LfrlS Aj-aiJl I (Jjuj! <j£L] .AL-aUll AiLiuJl) a jail a£1*] IkkL-c 
1 nm'i ajiiil J^*JJ cJljS (jiijAi UJ^ ^J^J .^iVutt fj^c Sj.la»-o JajJ 

liui J jij V (liSAj AiLouiJt < Ale. dil £ i_i AiLiuiJI ^-a 

JJC- life Jl_j *)} j£] .La^JjJj£ gjl — jl n i »-aJI IfrjjI^J S^Lall AxaS 

<j# yuan i ja u dijL ijia 



<-5 laj .4 « nVil l CJJJ3 lito ^Jjj 1 g ■ »j?t j1 <^A JaJJ S>llikjll 4i)jia]l 

^Ic jjjlS jl (IL^ jjjjij J*i US) (j^l jiaLj 

.( Y ~ 15 1_ \ W * n.ivr jA UjaJla Jj^iill 
.^L«a Ji^\3b I^a (j£l jijajjaua [jijiiS jjj aILSII Sja IS^ <., n > ^>\l (j^» 

«(JjaLiS! (jc lAixJ LJ^la Ujj La <_Jja. j»S 43j»-o j^A Sj^xaJI <L^)iaJI djjl£ 

lgj£ ^ ja jj^,.i^ jtijjAJ jjSI jIS jij -«jall ^jLLkll AajSII ^„1hm\ Sjs3I 
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V a! S ^Jc^ .(aJU ^Je jil <J£ ^ ill) oujAi t5 ji! jjSS 
^k. dlSjVl j <juiaj Ail ^1 - diL G lPj^ ' jjW- U^' 

<j_^LiJI I4K Asuilall ^ j5 (ililojj . dllULj A^uSS o^A liLol <j_4<alju V ^gj) (j* ^C-jll 
jJC- dlJ lilllA dill j V jSSl jal AjliJaljjll A3>tx]l Ajuu-a dulS La$-a3 .l^-ujj 



^_qaL j-al — Ajj1]| cIisjj Ajj1]| ^aJaill AjoiIjJ jAj ^aj^H (iLjt^j-ailj 
<_yJc (_i-a*il jjjQ (jj^xaaxil jjjojljjjall (jJasu ^Ioj ^1 IIa (jfU .^jinjllo]! Ail^j 

^ John Wheeler jLj <jja. ^Jjl <jl£ .^jjJsj-J 11a 

j^AliLCiUl frUaJiVl (J.\n>>ijj Sjj&lJI (Jjjjijoi ^^^aSJ ^£UI ^JC. (jL 
AjjLLa jA <ilJl Aj^j] * jll «iJ (j) •1'V»»"' J-^J <-«i»tf <j^-°j^ 

JJC. AImUjuj AjLjiaJI ^kj La Lc-jj .iSjp* W*^ J £^ i-l* ^J'" AjSJ&s. 

LaJj ^pil (jl£-ajJI SJjila AjJa. ^j^SJI <-*\nKu\1 «(Jllijui» Ja 

P^jJ'jj Ajjj^ll aJjiiailj e^^ii JJ^^ L\in-\ ^iJaLa Aaj (Jlijl£ 

.JaSfl CjUUyi (>axJ (jjJjjJI J_a2k jjjj ^111 (jjjjSJVl jt 

— Jj£uij (j^aikt — A^uiLjVt aILJ Aic &1a ASLLil Cibjlu^ 
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3jj t_i jjuaoj y±£& lil j .AiLL J&S/I SjliJI CjVUJI t> 4l.nl. . t j«u.inj 
udliA aLLuj Jn,^ Aa^Lufyl aIUJI ^ SjiB IjI JUJ Jj^ 

j u»ju ujj^vi y*±* ij^-M ^vuji ±j ^ c^i£ ji 

ijjl A^ajxifl aJLJ dljlii. jl -J^ J 1 ^JJjS IjAx^ix AaJ^I aJUJ 
A43 JlLaLj (jj.Vu.oll jlai! — AjLJI AiUall dlLj^jio Qa i>l±La V A^C <j>a 

4iij£kx]! <ia y£S\ CiVIaJI ^> V ja& 0-0 a^.1 j ^ a1oI£j uj^j 
aIU aJ lil .Ij^ o&Uj V I 

^jjf*l£ Aju«L> ^jU/un (jj^ll Igjlr^ .i> jj AjxjaS 

lj<a £ jj — Aj^aLi. <<4jujia>> Aoaja£ AlU. (illiA (jjSi aJ (CiLujUall 

/ (j-ali. ^^jJaljj ^jjxii Igjfr IjiC J3j — AOuiLjiS/ I aJLsJI 

j^jU - Jj jljJ a^LujVI aJUJ] ^- . <->ll ^$ill jl ^ cyk- 

AiajJjJ AjjJjSj ojSa ^UaC-J j£^L«]1 j)-a Ail V] A^-lila CjLu^Ljj ' _ '^"'J 
«Ljj ^1 Ajjjiall ajllk-ftll Altai! AjujJJjII Aj-aLaJI jl .Sjj*-a 

jli ^» A .,i a > ^jjfr IgAjfSaJLJj .(jLajll j (jlS-oli ^^a^JI J^Lill ^Ot 

^>IajlJ .La l&jj [jjJOa-a JJC- Aj£^.j Ajl^o (jl ^Cll\ ^2C 

ft 

j.iiVn cLa lfr_jj [jjj^^a jjc- ^ J - (jLa_^Hj 

AjajJI aLiaJ! ^ .Ij^J A^l La ^Jj^I ^s^- 2 .(jl^allj ^TftlniinH 

— Q^Cn (J\ t*JLlA — jl£-al| (jlS^l! j jLa j]| <jLa jl! SjLw-JI 

1 jliLaj l^ja. La^jjS] Ajlj frt^j-uill (j^-al! J (jLajl! (jl <j-a ^C-^>!1 ^jit 

^3 . Ajoi_OiIba W ^11 La$Jj jA gr> ( _ 5 -a j-aSJI (JiaJ! ^ j^l j . 0^. (jl^-a J (j« 



A^ajl (jl . jjl^ftllj 1 jj; ' (jLajll J (jLajlL) IflJ.'" 1 (jl£><JI £LAk-«aJ 'j^,'** - 1 

I lA^k. 3 JJ» > r-i — AjjLajllj A-jjlSxall J Ajjo jjqS ( 'Jjijij — tillj (j& <* »tt Ajj$JI 
LjjSJ .AjLojlj lililj Jl jlaL Jjxj jl c_uj3 ^a. Jl ojjk-i^ <i L$j]i AiiflaJI J 

.(jj£JI iLij jLLj J AiL 

1.1a. ^ VtvVi^.J (JjloJ li& (jl . ^ O (j£jl]| Jajl <j£-a^ (jl£-a — (j^-ax 

jl£-ail (jJ^*J Ci Wi.iil Jlfll .LSai jlLJI j La] jSLj (jLajll Jl<u .JAaIaSI (jjSU 
(jl \ <n .^(^li-o (jl^-o (_^l^ Sjjlj tj^jai Jc ^»jjujj^j .laJj J*j Jc- '"'J'.'^j 
jLajl J*J ^Ijjj _>la3 t \\<-i\ (jV JAajj (j_j£ll (jl Ai]aLa. ajajj (J 

LjJ j-ajJ J^ L>0^ J 3 * ^^aLdl J (jl£ <Jj14a]L)j .AiLkV 

Jj . jjj^JI jLaiiVI *J jila c-^s^" V J] j ■ — i V^**tj ' l>*J>^-? 

J o-ilaJI A-oill I^C- (j£] c_i jlLc Jaj^i^a Jj* (jl£-a jli jAaj o^)j> nil oifc 
jA (^-4 y6&l\ j£fcll ^Ofr jJjb (jl . J£jii] ^LojaI frUac] ^»JC L_LaJ Alte-U 

(3±L <J£ji Jc ^U-^ U^- 6 ^ i^J*^- 4 (J^aJ Jill j ^aIm/^II SjLsJI A_Lai]| 
1^. j6 , 0 j^a liilj t t^ij^A_J (Jjia Jlja<. (j; ^-11 li* _>^a3 c tin'l ^Lj • J J-i-a 
oJ^iiaJI Clajjl ^13 li] -^-« f-^ff^ 1 I^*J — l^>i»-a (^jaJ AjSJ Aj^jouII (jjjjlLaJlj 

A il.^i jll lift J 

^jLuij JaS t..Ai.^ij jaj jIjaLjAj (j-aliijJ LijS '< > nj JSjoJI IjlA (jli Lfrj^j 
I^A ^jjj (jl (JjS (j£i . Aj LnLa Jia-A (j-»j ^ AL-aj (j! jJAaJI (jx j jL^aW 

l - m .^1 v ^ i t |4*i (jLajll IjJJ (LiJjSJ lildj (j-o^ ^"^) ^3 '"^ Ai^jll < * 

* * * 

(_^£jj ^jS jU - JjjU ^JikA ^JaLjll ^ j — (jli* Jl abi (jUjll 
>Lal£ ^j;-* (j^ 0 ^ «c3A^' <Ji*J» Jj • jlj-"^ 1 ^ 1 is^^ — 

fr^i Ajl Jxj lOA (jli ^l*VI Jj AaoaSI (jUjll ^Jla*-ax 1-s"i..iLij .(jl£-dl 



j^j ^1 -(j^O ls4 ^-"^ Jja. ^jlLail AajA^. lilljA <JLul£ <jj£ll 

jlj (iij^lj (J>aj <_s^J^ ^J*" w ^ J '1-^- ^SJ^ 4jLaC 4j^)jj[u1I (jjjJjliall 




<Li*fl AjauuS Ajjlaj ^& o*"-^ i( yAM jjjSJI jlai^l £ i jaj ^4 

jSuj ju (JSA Cjj^aS Jjiifl Jjfuilj .^jA* g& *->a Ji*i ^fc 
•aJ <> 0^ *-»^ cMAj u&»^ .^ij-jfl lift 
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l jlC' 1 H-"' l^jl A i >mj ■ — ; (j-ft^J l^loj^ <jj . <_£^)Aaj LoLoJ 

t_iu£ (j^fj W-^l-^ '"^ a J **• ' <"i»J»r-i Lc^ 4_jjiajJI lj>l 

oJja, j 3JisJ ^ j tj-ajl! ^ j! 4_IslxJ iAhA CljIS AjI jl jaI 

^jJjJaiLiLa ^jn ■ <-iLa> i^U'i^j Aj^/ Liajl V^Jl^Lj Ax^Ajj 4jj Aj£jl£ 

JiLaJj a J W ,o Jjla. 4_l»aJ "j ^ (_£ ^>a.) ~ 

(jl ^)JC. (j-a (jLe^l] (JjjLmJI JlaJI Lo t _ ff i*-<u 1 (J£jolH ^\ Ml jjlS 

.^Ijl SJiaJ <jj£j 

<jl£ Li j£ (, <>^j V £Jl£jIa — JjjIa ^1 jlal (jlj jj£l is^^ 

.^JUuill t_iki]| JUJi Uc Jl^uiil <aAj Iaa jli ^jjSjU c>UK 
«,iV.<ti JUi» AiJ^I Jl, jUijVI cM» jV 
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Space 




ijl ijjSjUj JjjU ^Ijj9\ ^ ^waAj t 4jkikiaJl S jtj-afl sift ^ 
jiJ S J jiis Lilt tiUfe i^jJ V jSlj <^wa^ ^ ial^a q^SS 

AjIJjJI uji JjaLwL jliaU l^jUlt JJ-ai jUjfl <j£l .SUi l^la jUjfl 

^j^jlA _ JjjIa ^J^>iaJ (jl Vj — L$^\ UJ^ (J^-*!* ^^ajljtil! (jjJ — 
.-M/K^ll t_bataj <jj£Jl t-ij-a tlilij ^1 Li J^Vl 6JjJ*JI diV jU-all j 
jj^JI fcLij (jj^J (jl L<a] •i m g&J L$J*» A&AjoC AjjAia aJLuiaJ ^aj^ll 
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jl jLaj t^'A] jA i^A^ tliAaJI jl ?IaSa o±J j diJa. JlS jl£ 

Ajl J jiili ojia. AiLj^la j^Aj .^Lusall jx jj£I (JLu^.Li AjujUI jjjljS Uia 

jl <u£«aja «.Lj_3jftll jyjljS (J'^i^j V j"° j&i jl UJ^ u^ 0 ' 

jj> c^-^j^l ' 'j'"^^ ^cjJajl lx£j . lj£Aj . ..AjIIjj AjjIj (JxSj 

^iJI AjjLjjall AjLuJI (Jaaj jl 1.1a. t_ij*lauJI j-a (j j > >fl John Leslie 
SiSklj 2 jjJ AjLmlSI oife jl ji«JI jjSJI <jlk AjjU. «.! jj Ciaa j 

SJJ^C jlj^l SLoij ^ '« ■ — "' Aj^)lij]| jli (jj^l oLii C t.m jj fr^xll 

Ajjliill ftjlA jLo 1 inn Si M , ^i-^ti \j . jlj^Vl j* Jj-l^x V ■i-iC' sLij IS^. ~~ 

.(jij^ll ^jkjJajJt jJjLiljuj j« 

^yA dljxl AjL-aSH -^ ■ jj£]| Aj^jisj ^3 i °- ■ uti jj 

ojtflina JJC- Sjl!La AJLa. j-a ojjjjJailj LuiJ ^-n i Will (Jia. jl <jial jjsV A^>l*>ll 

jUiiVI jl^ jl Aj! J] CjLL-aJI J Jfl! .Uj bjLaj i*m,.i ^1 2JUJI - 
... 1 

cl I fl jjjliiJ j* Jj^xJI j£J .AjjliaJI aJUJI Ul i .V.ti 

Andrei ^JJ^ U^^JJ^ UJ-^ LaJIc- j -(j^- 0 ^'il jl I jAa 

(^A\ Alex Vilenkin O"^ J J jjaj^ ^ jVI lS^I Linde 

(jjlaaJI i . nVn p-^ i Will J ci*^' Sijjla t c __>iLialj AjL>iL=k ^ jVI lW^ 

^gj^. p-i, , ^'ilj l^jj jj La aS\ SjujjjjJI SjSill jj .Sj^lj^, SjJjI Jaj^i ^1 
I Afti ^3 l_UuJI . jlS-o (J£ ^ AjjJta. c_aaj La j^c. ' ■ -^^ jx ^ ^-j 

4 o-n > sy\\ AulJI ^ 2£it*Jlj ILlola l^jjiab ^gj]! ^ j ■ jXll tliljAjiill ^\ 

^a^C AiiUJ ^i^l-^J p\ i Will , .U.1.HJ (_^jlil ^-^ . ^"ill Jia. jl . jj^I] 

jLaj j^J jl^-a j-a \jj|jjkic.j Ljj| (_jAjJul1uj Aj j3 jji Ijllj t^jjjjjL^J 
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t " I'll Vtll ^gjj (JjLaj BjSOjoLa JJC. j SjliLc ^ JaaJI lilj 

ajjlifl ^ .djjil ^^i-aVl £-ljj3^i jA IjlAj — -^-'-'N t-«3jj 

jJaiu| JicLfLo (J^aIu jja A\wj,s\~>\\ 4JUU 4 >.<iSLw all (j^Lli*!! ojlA jjl (jx 

Cjljpa ^ ^jl^-all f-?-^ <— i&UiaJ ojiAxl\ <U^U3I ^jl 

Sjj'jJI . Wttl ^jaliA ""' ^Lj^jall ^ ' IjJ j .4_Jt±Lo oAia*<» 

^ > Will (jC. Cji3jJ (J^lalia Lj-ilJ J ■ (AjjjLa Cjl-jjuji) SjJlLj Jjlalia 

(J^Aaa U dllLiA j j^"' ■ 4.1* uLjjiiil t_iLij| (j£-oj V 4j| Ujj 

(jljSI jJjJ jaLljjJ (jl ^Uajll tjS-aJ Ijllj .^Usai!} ^Ja&Vl ^Ljjjiall 

(jK'ini ^j]) 0 > mil Aaa CjljXijull W^jd ' " " ; ^ l^xa (JSjjj 

jj-o ^Jp^i j* > ejlc. (jrt>>> diLiAjjo]! yjSj^ .^kjJa {JjjLjLo (Jjlj 

jAj t(Ja. (jj^J J J *if JI^ju* (ilLiAj / (^>^J i^f^- OH <— iLi^jjjJI 

p-s > iV^ll (jj^JI (jj^J el)' *^3^ ^ y?*J JJ * Uiajl (j^AJ (j^lj 
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• TY « 0"^ ^JJ 

0>* ^"jfl cff^J -UJ^ f^" ^-"^A 3 (J^y c^-ijVt p"^ » JJ*J 

Ail 

.**.*.* * 
jA «(jjSJt» C_J (jVI (^^Ja. o ^ . LaLoj 1 qtl-N <n LjAjujI ^jjjjujjj 

^^jj^ (jj£ <j* jl «4£-lia» jx V\J ■ iM ^_>> ^J^* Aj^)Iai]l oi& ^ 

4j| j Jja^j-a — JJJU-a — (jl jSVl (j* AjaIIlo V Acj^.a (j-a-Ja 

tLeonar Susskind ^joiLj j jIjjjJ j^jj V ^ . W\a pLiaa j-a^ 

JJmHaJl (jj*^ Lsh 1 J J^* k " Ax-al^. <j-a Aj^lajJI ftLjjill ^3 ^llfr jAj 
|j] Yr .«dlfi'ljU^I £y* ^Lot Jlwi ^^ifr <j) ^jic AjjxJi Aiu^aJ 

— (jQc-lSa J — Laj j£ J<lun dip. <jl jSVt .liijjJ OaHuU V Ajfl l£-1>VI - '-"^ 

oUa. ojjJj ^"i/iji ^ (^M^J » <— sSjJJ l-o^ic Ac-laall lilt 

Ijjju j .1^ SlJU t^i jA ju^sll t_sl _pJI ?(_£ja.Vl (jl ^ (ji 
(jjSJI (j-o (JjIa jl^LaJ jjSLI Ajskjjxj AclaS (jL ■ Aj^)Iaj 

IjjjS (jl (J<n-\ (j-aj .^^jjiI <_J£-vj1j ^>j£I l^jl (Jjbfc jI^IaJ ^jj&lj .Jasv^iLJI 
( t->-^ ^-a^l^A (jjl5 l^S \ » ^ ^A 3 ^ AlLo-a (3*C- ^ ■ijak J-o Jaa^LJI 

V) ^Aajj \jj j£S AaiiaL bl jSl (jl (jx ^c-j3l ^yJfr !ol j .t*llj (j* 

Igjjj (Jlll_a^ill (jVj 1 > .1 I (j ■ J (jfr li»J til^pJju IgjV I^jI ^Jalijj (j] l^jl 



Qjjfi 4j»uxi. .(.la. 1.1a. I^JJJ^ oL»J tj_$£JI ^ ; ■ ^ ^£1 . Ljajl 4jLuJi]l 4.>.iu.ul 

JlU .AjJ^iJai! (jjiuil! (jJJ^-J biJjj (jJiiLo .IxJ ^^gic. £ij CjIj^-o 

(j! ^Jic. ^jLJI (jjill Gottfried Leinbniz jliil 
Aj^euLuaik. 1$j ^j-aliJI l^jl£xj L^jLaj l$J l^-Lol£j L&jjj iJaia 

Aj^jaJiil ^j-a ^ljjJa AJittc ^Ljj Lajj Uj j£ (jl SjSij David Hume 

£ (jS ^ 4ij"\ uif/ jjj^aidl _ / MUuu» <=^-^V JJ^ 
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^ cJ£% -aWtf' 2LS^lsJ1 s^Ujll o] 

^ijAj (j^jVli :4-jjLufrVI 1.Uaj Sj£iJI ooa ^1 jLlj La Ulii 

<■ f-(^>^i Alalia A£.Ua (jAkia ^ja. jx Ail < _ ff ic. Uj j£l ^ ft *J ^*'.' Aj.sLuc.V1 

(jx ^ k*i~*J *i -iJC- (illiA ji Ajl ^J2kJuol! (jx - (** ' ""^ AalaLa) Ijfik 

La£ Aj] — AjjAc A£.Laa ^jjuI Lu Lu ji c.1 jj iJj±S\ ^ ^ (ji j^SM 

AjojoI (jAtJa ^lutJ jA j t JJJ^J J^*-^ U^J >^"^aJJ ll/^ Cff^l UJ^' 

^jUl! £tA jll ^ (CMB) Ajak. Ajj j£ AjjjL* ^1 ^ol — Ajjl^a. 

a*j jjill ijc 4jaljc_ajja AJaii] CMB J -J^' jUij^l 

. J;U^I jU>ijV I (j<a Ajjoi V A • • • • 
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(JaL*j v M ^ jaa jiya <jjljJ1 ^j* (J jVl lT^-^ uj^I 

^jJI JAxall 4iUa till jaJj . LJlik. «.Ljai]l jl£ ■ Will <— flSjJ Ix-liC- 

ijj .i^iiis (jii ^ Ljjj oj^J ^jVi Ui-ii jUiiVi U«j 

V) V (ja (jj£li Jj-al £>i UJ^l JjLa. Jal 

.AIjSj ' " ' ■ tlF" 4ajU31 4jj j£ll 

U& J>JI jjjj jjSll JjVl TmJ ^ft> JJ^il jUiiVI (jlj {J Ijj 
lii j£ (jji ^OjVI ^^"iti (^C-S (jVl <*JLi *JJ^ 
(Jj^Jj dllc-lii QA>Ja JJaL« c-LjaS /j-a «A&lsii» 

^xjJsluj tjjjuij^l «ASjUJ1 AjLu1!» ^ ^jLkjll Julik. c>J±& ClljL>ij| 
Aio 4 j n->Jl (jlj^^H jl «dlc.liall» J^iaJj Jj^A Jojcaj pLjaill ^Jsw-a 

,4_l<ij^£ t"i1jUr. ^>juj ^jl&ij cJ^Aj 

(jj^ll (jxu-ia AjJjjJl (jl j^Vl t '^^"i .«-Ujl1«JI (jj^ll» l^jl ^jic 

iaa3 |j&. t ii i <ij>a>. jj^J ^>JJ . lj-*a*J 1 g > j (jC 1^. 3Jbto>JI 



OjStfl Iqjla ^ud 3^Ut U 



-IujSu ^jl qjJ AjS JJ«J (jl ft J ^ (j^l j lJ^^ ^^JVaJl 



Lit 

(jl Lille, (jl ^ jjll yjJjL^jiJI (jJJ JJ*JJ (ilLiA (j^J .AjluiVl (_^La ^^jiaJ 

(_jxic.| Aj^lii lA^jjmsn i_ i-> j (j^ij tAjiaLuC-l ' " ' ■ Lgj 4 Vi Mj^ti 

(JjS (jiixl^JI (j jsll tj^ O^^Jfi J^^J U".L u "Jt^ ^jLjljjJI ^jlijuiljsll ^ia 

Auiij f ^ ■ * «\_u^jLo*a (_L^ Luolc- *1 '^''^ ^JtxiJ AXoI^ ' * ^ _j ' ■ " a "' 

^ - win l^uS ^jLj^ajll ^ a . .^J all .iAisiJI Lj_l3 ^ ' ' _aC- ^ ^ ■ * -» ' *" '*<^»"*' 

c-La^ill ^jljjjlt Ul j LaS AjjsuueaJl t"<iK liljuj ft ( _ 5 Jji ~y C_Lj£ 4^al& 

A La fr^^juj ^jlS Ijj lilj .^Aj 1 i n\ Wit hi La AjjA 4jjLall frLuiU J 

jl «. ( _ s ji3 tj^J VAjIoJI B (jj- 1 B (J <1 [jS-aj i—SyS 

/jl Sjj^cll Aluax^ll O^A ^a Aiu^Ull Q'<-\* I ^rTflml Jlii] jA jJjjJ La ^Jj-au 

C.,^^*! V Aj| jjjC-^ia lillj jj-a {jj-ijVlH I jjA j (j^ (j-^J cJj^- 1 (J^ 

.(Jj^J AIL^. ^ jA Lajj £ Ct s-«> l)^ cj'j ^tJJ* (^ fr -JiaL^j 
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^2 iJjaJij *^ t" il injury 11 (jl «^l^)3 ^ 'Aj 2 '-" ^ *j "» V AjjjJLi* 

^Ic. |j& (JjJajjj . AjbU SAWxi ^jlc 1^*1 ■>■* j 1 g <ji<q"< (jfLajV 4j] jl I— lb jS-o 

^ill jA ^IjaJI j<^>,a CiUjmi?>11 <S j£l . Jj^jSI Jjli jjc. j$i :LjaJ ^IjiJI 

^iliiwe dUijjp ^j* lgJ£ &jL&]| ( filtju Jalai-ftlHiA .Jjajll jg l^o ^VvH 

^jacl ja] .Igjjjjj Sjlc-j -i^y^-a ^ Jjaj]l J&aJJ < * CjLlLuisJI <jx 

a» tj* "Mj^l dbujaiaJl s^J atomos »jj (jlajmljsll 

•atom Sjj AjaUII <a]£]| basiLil ^Jill j «tomos» j 

-ik j (J«ol£ ' j ^J^Sij sjLol] 4_J jAII Aj^lajll (jx L-k^gJI (jl£ 
Xcd«J 4j^)Jaj]l (jV L$JJ^y^ J-ol ; -»j)-iVlll <Lli JJC- Cjljill (jj£ (j) 
(JjaJG (jl (j^A^il ^j-ftS CjIj^II -J^"*""' (jS»al ji j .Ail!: AjjA UjJ (jl ^ifr 
f.j^JoJ (jSwOJ I jUJ l3^*J (J^jl- a - a l^i* 1 JJ"^ CS"^ AJafiill Afijui^ilflil J jujui j 

Igji ojill Aj_ ( )iaL (jaViruirtll oj£a J&l . jaJ e^^ji J_^jj (jl 

jS-oJ I jjj . Jliklj t Vu^i (j<u 4jjLal« tg-^J Aiiii-o ^La^lj Jl^klilj ^jtl 

(j* <C a -Qt* <\J Ajjjajll <J1-«£I 

1 j i >it j c _3j^ajli uJu£ l.i r-ijl jjA1% m j AIIjslaI! I^xLslaI J UjJl£jol| (jjAla-a 
4jjLjjj3 (J£j (J^ c i^aj l^Lftjl ' * ni> (j-a jj-iie (jlLaJj •(J'*'*.'. 1 

.Ajjjlll Alilj j^o ijni^^ ^llxil ^fl 

Ig'K j£J . jjuis'ill j^gic. Ajjail l^J j AiuJal jil lg"iVil >>n ^ ^^htll 
j>.<a LcS UpV j .jIajc-VIj cJjij (jl t . i->j 1ajj^.j (jl ^ t*n«^ ^aiLuiVl 

jSjlo jjt Jia.!>LJI (jl&jjll (jl£ jifi LSJ^ oj^t-ua 4j^>]ajll ^ 

j-o-b-jl (Jxalbj .AjjJlaJI j j > <a.t II ^glia. ^jJajll 1i& jaIujIj .LjLu 
J jVl ^*ll (jJ^. ft^Ull ^ ^JJ^l ^ajU^j jjjjg ui.JI Aiuj^iUil j 

.(jj^i*Jl (jjill (j* 



LjJ lj^i-a (_£JP (jl til&aJj . liLoi £jJa^a <_>jU djljill J_a^._a3 ^ 
^gjH l*Uj S^C- ^1 ji <j-a ^jJill ClI jill AoJii j .AjjJxII i_u£]l 

ji Ala) Aalxa-a 1 jjL (^Ij ^-*9 ^y^S . (jjolajS^aJ^j (jjjj^ jj] l$J j£a 
Vl^i! 1*1 j] .(bus J i AiLWLa cjjd ^Ijj t> Lp£l (.ilk Jlj^ 
ditjjj (3*- a ^ ^*£Jj '^J^ 1 ^JJ^ U-*' l>* cr^" ^ " LaL>jJ j 

CjI jill (jjj tjSl .CjljiM t-uijj Sit] a^L-AII 

^3 ^.^JajJI JJ*jil. (Ju« ^J^j^ CiLiLoxll (_>ia*J (j) .A£jaJxa Ajli.!.} el j?>.l 

(jc. ^jb jaL$-1I <JI (jj^jj^JI Jj=o ^ (jjiAjill ujjS Ji 

.laLaJ cjljiill J?>J 

^jjjjLiuijji] Aj>»LiiV1 Sj£i]l -iiu (jl (j*jil tj* Sjisl (_W silliA (jl£ 

aJAa-a ol jj ( _ s ic ojilU . jAj-u£i£ i!lA Ajl JuJI (j<aj . Ig.mS'i 

oljill JaLvJ .aJjSII t^VWi ^jjll CJiiJi j^>JI j Cjb jj^jjill <j« SjS (j-o 

j£j,Jj| I^J tliljill < _ 5 i& Jaalajj .t_4a-VI tliljjj3£Jiyi a^i^a AjLauuij 

C:ljjjp£JVI j Ijlaul Aj jajaw OljjJj^^li IAjSLuJI AjjLj__^£JI ^jill AJaufl 
(j^o (Ja lilj .3ljj]L dlljjjpSJyi -iaJJJ ^-pl-> oj3 ^uii Lax LiLuj Aj jauuLa 
(JliLi _aJj^)J1 j tliLijj^iSiyi — Ajjill t. "* it fij » n-% II ^jj^J (jl (jfLaxJI 
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<Uj jdl Coo Ci\ <aj i ii *>«tt ^j_a <Lcj^>i_a 

j^ii Cjl_LiOlall Ajujxm Jx^l (OA ^^ji^ iJiaJ * j*A 

jjx (JjLax {*,'"'? iillj^2 .ojillj ^ JJ' * (j^J ^ <"jl jj-a ^aLjaj 

jjJj^VI Ai^ji Jaj Aiaoi <J*aj AjI l-Jfr JjJ&kU Lf^i^ <-£ 

jjjj£3yi AjJij jsa-oia. <i]llAj . T positron OjjjjJj^W gr^- 2 ^ ,kALA\ 
•muon <jj^ cj^ 3 ' J J-* ^ * V t_i JSjI <j£Aj \ 

J^Sj^ LS^^ t ^J 'UJJ^J^J UJJ^V' 

<jjja <c.jjou liljaJjjj (jlj^Lkl ^jL>j^ ^-ia-»!o tjj^j neutrino 

4jj j£J! SjuoiVI jj IgJLa .lUxllj <Jji]l Cjaj CjI <\) > »■> II (j-a 4i]lk-a 

pion (jjjJI lilLiA JUaII <^*^ .(AlaaiuLa JIjj V <a 

Wfu (jjJ^V L>° <_JSlj1 jA j <AVui j Ljai (^^J L£-^ 

^»Jaj CiLojiu^JI o^A ^^ifr Jjj-aaJI t _ t^ll qa (jl£ IjUJ (jjj 

f'^J" 1 Ajli jjjj£j : !>U ejlaLLa ejjj-a 4jl LoJj .liiij ^^Ic UJJ^j-^' 

Ijjj .Laic CiljjJja JSji ^jlc 1^ f\Y& — AiUa ^jjji-ax 

Ac-jii-sax (_>ajVI jl LaJ (j^l j tLoLaJ IjSIja* jj^Uifl UJj^jj^' 
Lq! .^L^aJa ^a;"' ^ 4j,>>>jVI CjLjjJIj jjill (jji CjbjjjUVLj AjjIa s^L« ^ 



cJ^^ jjjhil AjalS Sj^al ^.Ijjj *}/ lilj •(JjjljjjJ ^-^-^o Ajajuu 
<JLil jjjjpjjjill (jx !>IjIa l^^c. jjju<aj 4^JIja1I Jjajoj ^g-i&j 

(jixXi Aah\-\ (Jjiaj J£ .AjjUlSI sJLJI J^LL jxj lg ^ U^J 

jjjIj JjJlaJj La 'j-^-jj IgUKi ja: liJI Jjussj ^^jJI 4 u da .all 

jjj^l ^gk '"'1 N Aija^JI ^ (JLulS Iajj laj^li jjc- 

.^1 j (jjJj ujUjj j^>Jl j (-lib jjj^iyi ^^C. ^jlc. lAAi& iijj dua. 

^Ij^Mj t_ijj^Jlj Igj jaujj 1 j-\ uol j l$J frLujVl *L«lxJI ^3 dipj 

^Lud^l l*rn.>> \ » Ay"\ Ajuij Aj^lll ' " <-»■* ' * ^ ■ ^ ^Jlc lAij .(il3j qx V^J 

V] (jiA-LoJI Lg£.jjuj jjjIII Ajj^II diaJj ill! aj . n-> II J^c. (jx ^Gjll ^jic 
JIjaSI Joj^i ^jifcj . ilo 2ja^a| ^ r it;, ml (JjUjuJiII L ynu j\ 

jj^ l^l J fULi j l^jli ^ubj^ll I4JS «'. t^.,. r n» 

JSlj .UaLlujI Ua (jxj LjjIjj^£ jlAiU^a j ^jjjjjj^li 2 \^ .t 



(" ojui-vH (j* i infill Lo (Jjl (jjJ^UJ^ .i-^JaM AjjLj^)^£JI <Ua-«uill (Jo<« 
<— >l i > ify UJwWjj^ CS 11 "^ j OJJ^-^/^ jL-2a<6 — e>A i.si<n\\ 

A > rtA UJ^J^>^ ^ L ^ " f»> J^ijfc A^axt lillj f-W ^aJ .Ajajjlj 

.Spin l-illl ^JjiSI <■* ^ L^Lu^iaJ] Aj^aUJl jjl .SjLJI 

4£- Jjoj u-uLcl AjSjjIj l_iLuojV j . 1$ > <C ^JIj 
(JjLtj i—fi] A£,^jjoi U^ljI djljjjLA]| j till ^jjji Jj'^J Cjlj jj3 J^JI J , — j ^jjj^>^j 

(j» ^] ^ a' e^Lall CA a\ i us. (jl j «LoIa e^C-lfl tillj&j 

Mljialj jj^I 5JjS CjI j (Jjaj ^jJI (fclAj j^ull j CjUjjj jjjM j 

^ ( . . . tliLj jj-JI j C il jii j3 jjill j dljjja£iyi) hadrons 

«i_Liik» j «JjSl:» ^^aaIS ^jx jlaxKSI Ciaoj^l 03j .leptons AjLiail 

JA\ OA^I 

dllc-jjoix iVhiilj -IjljA-a J^jJaJ ' * J.'"'^ ^ ^li^aJ ^ l^-jl Vj 

j| AjuIj ^jic- <iUaj dljjjM^llj i— ilj JtiJ^ <-_iiiJ ^^jJI ( " ^1 <\) > n-> \l 

(jill (jal^S j^>j ^ji ^ AiLx (jLui ^jk- <L jLo <— ujIjI ^jx dlc^otxl! 

AxxIa. ^ jjg >*ll ^- jjokJI (jl jjx ^ac-ji! cr^") c3^^' Jw-isll ^ji Ajj^i 

<Lja-x J jJa ^Lj tlua. ' ' a j''^ ^ L-ijiiJlj CERN jjow ^ (jVI 



jU^-i^j dilj jjj^aII ^JjjauJ /jil A A\AM-t> •l^c-^j -^^?-J^ W-^J ^ " ^^*" ""..^ 
Y • • V ^Ic (JaxAhi Lo^ic-j (jjJ-iUj-ll ^ > si AjjauU Cj.1ic.Ij 

(jjjiL <j^a ^JJjS ajl^pJI ^a-j-i Cajl£ La-lio jL>AjVl AajIj UJ^J^ 

4j]L& dliUa ^jfr diLa^L^ajJI ojA (JjjJJjJI <-_sJ$JI jl tjj^i 

John Cockeroft j^j^ uj?> jOy<»»ii U^jc >^VY j»lc 

^ ^iuj-« Jpj UjLjj^S IjW- Jj^ Ernest Walton oJ^J ^Ji'j 

Loll! cLL. cjULJS ljISjIjSJI 

*. * ' 

(j* W-^'j <_pJ-2a)M (jic (jj^j V LpL (jj-iajau (jj^Lijiill 

£ Jj^j Murray Gell-Mann (jLa Jj^ l^jj* .jij-J di l - u . 

^ ^jio ^ jlaj jjjjjjjiill j jjj jjjII (j^o ^ jl George Zweig 
i j>n-> j quarks tlil£jlj£]Li jLa Jj^. IaIcj ^JjWji^J^) dil <n > n-> II aiA 

(jl JuV (J - **-^ ^^T^ cJ^-r^J •LKL 4 ^' (Ji<U^ ~ ■ "I ^tU, 



jl i ho dlLiA . /jjjjjjjll lj j^J (3-9^ (j* AaJj ( x-a (JliaJj (jx 

^3 CjISjI j£j| £x AaJjj (jl o^J (j^-oJ ^'J^ jSJl (jx (_J£] tiljl j£ 

jpj jVI (illjft . (LiILj ^1 Lia,_^ ^j£> ^] ^* ' . cJ u< ^* ^ J^) ' " ~^ > 

lj* £jLk ^fl (...CJjuJijjA&j Cjbjji^iyi) Clb_£nll1 U .CKJjlB 

Ajius AjjUJI SjLII (jl ^^ic Jal .lji& *LuiVI jill ^»U^j iaLiJ 

. (Jlil jju^y j CAjj^y&ty] j Cjaj j (_2j2 Cl)l£jlj£ 1 (JjIjjSa 4*jjI (j«« 

clia,^! Lc£ ta^jiL-a l$j ^xJij V LuV -ia^ (j^J *^-«J^ aLiaJI 

^J^SjL-ai. (j& (J^A? 1 "l""' dll£jl_a£jl (J r-l'll > rT-> ^jV (JJ^jj 

.CjI jjjjjjjij]! j CjIjjjjSJVI 
a j unite ^^Ljll \'Mt> jl£ j\ (J-«u L«£ jj^ll (J-AXJjm Ij^aUsj 

i^kJI jj& JU 1^1 j jl U£ ^ j^Vl u] . JVi-S 

Jl ^> 0 ^!j iiSlc 

j/' 3 <'- 4aS\jil AijUll tililxj .Ai!)\j (^la, J-^l*. La «!jJ^ J^ail 

clti_>^ Cyf" j^j ~ ^*-^J3 ^jj^jc. Ijj&j — dil£jtj£ll (jjliaLjaj 



ajjUJI Jl .i.rt Jl <-*K.t.j SjVi. M ^ jjcj 1 JjVl aJjUJI J tilt 

^jj >j JiJ dlj j£j Jet ^jt <JjU <ilbA I j^lj , v JjVI 
.jjjjjjjjll {j js>!\ Tail jIj (^"^3 UJJ^V' (-3^ 

^ 0) Jj-iaJI cH"4jJ -J^JJJ^ ~ J^J J^>J*j ~ UJ^J jjjjjj^ 
O^b <j! J-^JJ .^j-s»a1I J£ _jA I^A (jli jjVI J»> flu Ix <-_Lui^.j .fUaill 

(jjjJjl^J!) aLSuJI tlil<u.,.,iaJI <jx ji£1\ I OA JS sj"^'" J^ <L«Ja-oJI 

J^JJ t " ll <U I II7> \\ iijlA (jl ^jfl J^J J,'' "* c ^ (Jjli 

^ till <n>»>)l frUjja <jtj ^UJajVI J 3 *^ u' ^"Jl L>* 

frLojollj CJ\ t\\ I 11 (jx JJ J^ll £XAj]| I^A t a < . >•» J '"'J"- dj*.,i"\| (jjJ-U 

CjLoJjoiaJI -2aJJJ J^l 4 jVlUH (JLlliDiju'l (_}£ Ai-Lu-a (j^AxJI (j«a3 .Aiilk-o 
^^iLjal t jJU AjujJq^JI J (Jill JalHJ! iajj ^J-^J V-*J t<aili-JI tliLoJjotaJ! 



Tou 



Muon 



Electron t 



Bottom 



Strange 



Down t' 



LEPTONS 



Charge 



Tau- 

Neytrino 



Muon- 
Neutrino 



Electrort- 
Neutrmo 



QUARKS 



Choree 

o 
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s /3 



Charm 



Up 



Particles 



0 



(j-ala. JLiu ^kuia. I4I4 J&lj . T/^ <-iUl L$J£ cJ, <ui n>ll dlLaj 

^iaaill (jiaijj -^J^ -lLus-9 - dJjS <> jiLy*A jjp £jj ^ ji 
AljUJl ^ CiUu^aJI diiu j .OjjjjJ <^ ^ Lift 

. ^ 4U*ll oiuua yijr jt 

i3_uljja& ^Ltui! (jx Cj^La^a LSJjfi}*^ ^Jt*JI (jl 

(j-s ^C-jll (j-lc AiiAC- Aali.1 Ji tillable. 4jbj£-a 4j3 liltboj ^C-lUa ^ilc Aj£jj 
(j-a (jj\ft1 ' fll'l t.\I Ailia j aJLula! ^Lai^a Lll j^. I^A ^><^Jj * " L$jl 

jijj (jl (jjJ la>jLk I a j j rtj (j£>a-<JI (j^o «*j| j^jj . tlita jTujIll j CjI£jI 



jl jA (J-aVlj .AjtLSla 4jj^jaJ el^^l LS§ 4L-o2 (jSLoJ V ^^LS 

J2&I juMj cJ&J j£H .illi ^ U? - ^ l*K c^Ui^JI ^ 

Aj^>laj (JIjaI! (J^f" 1 <jr^) (J - *^ UU-^ " ^J*,','^* bl^-o — &jVun<^l 

.(jjs ^ j*iL ^i jbjVi 

<■ *~ i\ <aj>n->ll (jfr ^jjSaj <jljjj]| UJJJ^ *^>- LaAic-j * - --'^ ' 

,Vwn jjl ^Ic t " il > 117. II aj-SS jA 4^jj_ i >iaj (j* ^jjojj^jJI ^J^l 

(jj^jj .l^liJ (Jaxj ^jII (_5jS3I (j-a ^jj Jj^j (j* -iJ V l^lj .AiliaMQ (J^A 1 ? 

^ ^jljll c LljLaJjoiaJI jyj (_5jS3l 5_utljJ .IgijxJ LcS ejLoil 

(j-a UJ^^ dyj^ A-*Jaj5ll t^jpll ^ Jiill ^C- jJI tJ lc. 

^£ Jala Ajuujj (_§ ja tdLiA jJjj <. d j^oJI j dil jJill 

^Aj — AJlSoll ^A la._jjL^aj ejill jj .1g»J«> ^jjJjliaJL UjJj^jj 3jLaJI 



liuaoL til jjLJI tjjlUll i^ftjy *,^i31 j - 4_£LJt *Lj$£]l u. jilai 

Qr\\ i^fia. Ljajl .JouloJ UjJuC ' "J (J*^ i^ '^ jl " 

Jib jlill Uitsi pSLj .jiVI ftbijVI ^-IJJ^ b] AjjSljJ jl ^LjjjL>J 

.tillj ^gic- Aij^stA (^jil aIaxI frlc-j (j«a ^jlaJI jla-iJI Cj Jj— a j ^jjJLa 

^1 l$J£ ^jiJ! ajlA ^U.J ~ ^ £-« _ lLlsjII jSJ 

(jSjiil (_>a*JJ \ g > J (Jjl-suL JUaII J^f" 1 jMli .JaaS (J j3 £Jjl 

4_jjLj^£J! t - <1 "i-s Jill 4 > j*n 1 ■ ; 1 g ■ ; jjt _jaijj jl tujljJ^aJt 

^Lj^]| Jux Lixjj l^ijiL^aj ^giiJI (jiiij Ajl^jll . (cAj_y]l_ilt 

J^C ^gifc <fr jjA ^JJ^I c-Lij$£JI o^A (j-a jljJ uil^a-a £3J jl ujjIS Ac j3i 

jA\ ^ILxll LjjjSj jAl j]a}t 

tllLaJiL-aj]! till jill ij jj LsLsJ (jljjjA-a^d La$-iV J^ll LjjLl^. 

SjaJI iS C"& (jdMj^l v jijUi ^.la.1 .AjjJiil tliaJj dlLajjuoaJI jjj ^jujaJI 

(jjjj Ajjall 3 jail ^ JajLjj .^jjJjl^JI (JSJjjl ^ ■ ; 
dil jJill Q-ojJa 4t t _ ff jaju i _^uisGj CjIj jjj^^I j CjLj jjg j±A\ 

CLiaLkjj j oj&iwia jJC- aJSLuaII CiLj j jg jojJU (JUaII Jijaui < _ ff Ic j . jil 
AajxjJall e jail (jl .^jjjjJ jjiiJI jL-iax j (jjj3^i]j CiJ^J^ C5^i t3^^ J ^ * ' 



^jji (jijjjjjJI (jjjjill tjijl^-J c3^*^ .((_£jaJ Sij^c. CjLiLLuL^, 

.Jala Aiixju^alt o jilL) jt.mij 
AJliill — (jj2 ;_>JwLk t^lc ;_£jJaj <ajLuJl A-ojliil (jl jAij 

tee ' * 

jlilill o^^'j S-^j/^' O^^H^ <^ ^auuij SjaUo j — Ij--;^ " ^Ua. 

Sjb «ilbA 

Jil .ja.VI JSaJl ^ (Jill jjiull Li^x J£ ^jlij Lulj AjjIj j 

JjiiaJI ajlA jLa jL Lilu] >njl-ij^ll JlaJI ^ 4jl£5lc. JjjjujSU ^^ajjuil 



!jjj-o ljujj^uII j cIiIaj-s (jju oiiA ^jljguj .Ailia-x 

Ax->l\j A\y >n<*iill Jjj3 Ajui^j ^^11 c-jjJaJlj c-l^xaJl Cliaj 4jua)1\j 

(V Jl^l jiijl) LLc- 

^aAj (jl i . v>j LiiS/ diljjl]! (JjjIj4a] 4 ;»nilL) (JJifiJ J)^^ (JjAjLo ^^ic. 

. Jla-J IjiA ^ jLuc-VI till jibll 

AitJ i_ >ni-\; C-ilj jjjSJyi i""-** lIijAs. Aj&iSJ ^ j^ 4 - 4 Uj^oj j-a£l! ^j'<K^\l 
(JjLjj ^ Sjj t ^>*> «\\ tlib j5 jilt ^jjc^jj . ^ V JSj^I ^ IjUjU^-. AjLwtll 
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^oc <_iaj (jSlj ^.isJI <j=w jj ^ iiijj .Richard Feynman (jl-ftija ^ J^ij 

jjii ' " " -'"'^ AjLaC. (J»^J C(3-Ia11 (J^f^ ^5^°-? 

OC-Iji *■ . ' ■ .'J 'j^^-a jl 4 » n j L$-}lj c _ s jJaljj3*yi t j_«J_«il! j *\ > <t\ (jjjp^il ^l 
AjLaO (JS ^»aLjIJj ._>^i (jjjp^iy UJj^j t ""'/ U "''^ LjLjta. 

.<<4jbiaJ|>> Joaj l~l-^ ^ l*3Ua [_>Lila iil j A^jmll ^3 (j^al i r*>"i J j j'-^^j 

j»^C. I^ia (Jlila j*-ftJ AjLjjj ^jjjill jjAi-a <jl£Lo JJiaj] jla^dl ^i-i. s\\ j 
(jL^j tt_jl»n-\ll ^a < ',il jl <n 11 (jxjJaJ La^jfr (jSl j ^jjijjjl^J 

Jala ^ => "''^' tiillj £»j . ^ 7- " N <_>■« 4_i]£]l 4 ">,iVill ^j^a^l Vu J 

LaLaj Ig-La. (ji-aj V (^^aj^ll dL<aljjJ j jU^Jy U <_ S_jju (j-o 

jpS) CAjLai^. (j^a fl'"*' 1 ^ AluAui <j*a i-_kljx ^njiu ViVi?> <i ^ ^->"i » in lilj 

4 lml 1 nil 0 j& ^ iaSa J j$\ ^Jl ^ V JSoiil ^ ^tj-ia j-<JI (jU'irt l-iln^^ 

(jl tiLlc- j^Hj^I (Jj^aaS?! i_JJjiill L-llm^lj .t_JJj4ill (j-a ^Jjjouj ^jl (_Ji-4JJ 
t ** il -v j-s > ft'll ^Jj^jj . ^jjjt^il j3al (jjij _ati j2 (J^ljJ (jl -"' n ^l 1 UUa, /> 

^1 ^tiaj ^ j 4j(jjl j 4jj _aJj3 CLlV^lij CLlLLui^il ^-Pj ^5^"*^^ 

^aLoIJ (jl J^O^ll tdijl^LiJl Ofrl ji ' _ ^ '"JAJ • -^C^ CjLLuia. 

jih ^l.n^fl ^a - CjUjijal! t> 4jLoJl <JS - ijiUi=^l JS 

(J£ oAiij j n°\\ *'n |iaoJl ^jm^l^ CjLoaLuix]! ^jl ^ja ^S^" t - J ^*^^ 

a! 4,-% j-\ 1 n dil^jj jl jj,i nU'i ^^ic J j- H 4_ijl!ill Ajj^aII ^jx < ^)J*- 1 0** 



Virtual 

Photon 



^3 (jLjjib (jjjjjji!) t (jl i )nh\ ft cf^"^ c5"^'j tj£y*il ( Smj 
IfrjUj ^UjjSlM jlucl ^jjjJall t^^aSJI ('IjtlSinti ^iaoMib 

jUcVI 0^ ^VjUII oi* JS Ik^i UAltj .«Lu3) UjSji JjUj 

^ J^uJ <^l*aJ| jjjUII ulwa. ^ £a£j (Aiua^l ^Ujjjill JS ^i) 

' a ■■ >- ^iiiuu (jl (j^-aj ^^gjJal j3sVl (jjJjiJI J^-f^ '^f* ^l^ilLuoljj 
P.Liaj ^jjjJl ASUall CiLjlawJ aSjSJlII (Ju^lo^l j 4j jp>>*oll CjI jjJI j cIiLujuoJ 
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JjLj» jJjjjij (jlj Asi jjjjjLjjjiill lii. (3jUajil ^ ^g.l»».Jj 

(^jouia^jill (Ji^ll Jj i rVl t j£<aJj . j)jj jail — ^-tj ■ (J^Ljai ^jh 

dbjLaJ) JjLjoj Alitalia j^VI ^ jiil ^^ic. AjLLo KIt^ <3Ah)j 

S ja 5Jliill ajjiliA L_iLiu^L (jVI ^^ja. ±J\ ^jiu ^»Jj .gravitons 

ijjSIl £-aa»J Ac jAa-ail JLcS^j .gluOtlS JJjUJL — J IgX- j^-> m\ L-LajjSA) 

dllj jjjqI "I j dllSjl j£ 1 (j<o A-ojli]! (jJI 1 '"^ ^>*' (jl 1 rtj 1 ■ ' 4_iJ-l«_1 
^ jaJ| jjc. AJjj^u-a iJ-^Lij -J - "7- ^ ^ (j-a AiJjjx Ac ja?* a ^o^l i Ifljl injui^t 

:t_ujc. ^*aj A*jjl jaijll u^j tl>* ^U-^^^j 1 g » 

lIiIji ojAc ij^S ^2 ^* AL-aila AjLoaII (_JJ^' UJ^ 



.Ajjbj^£i| IjjIjjuIj (JjjLjSj 4Jj£ (jl jjl latLoilj AJlaillj f.Ljj^£ll 



BOSONS 



Unified Eleclrc-weak 
vuss 

GeVVV' 



Spin ' 



>' 

Photon 



w- 

W 
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Gluon 



Strong {Color) 



Spin •» 1 



Mass 



Gravitation Spin — 2 

Mass £ictTwc 
0«v/c 2 Cn«Kt 



Graviton 



^HS (jlS 4JjlLJJj .(GeV/c 2 v (J jju y3H j) A±sju>1\ £it,i*jtt 

SjaJI ( J t- a * • ( jjGaal_aAA jjc. jjij jail (j^A jjl j^jj Ij^aUoj ,A&\* ><*ill Ajjjj]| 



4 \^ui\ jj (jjj jjill (jj^-A (J^t Ajjj U^J ^JJ^ ijill (j-a JJJ^-J 

/yaj jLa pLulwJ^ ^Jt j&l .LjaxJ 1 i>i» 1 La^JjlJ — ^^a^/a^l dLjlSu-ajl 

LaKa : Jjl_£uJi ^Jal j^Vl ^ j > \\ AJjfL S^iLu ^xjj La Sja JL>* (jl JjjJo 
3 jail JU^a lalj !iL (jjjjii! <j .JL>-J 

Ija. jjn-i'ati <SU«jJa31 Ajjjill ajilil JW-a i^-JiJ J J-^ *^ Ajjoalaj^£i| 

ALS <jU AjJlr. 4±& dilj 4-bJaljjal CjIaLu^. JjIjj l^jL 

(jl g ^ niTi (jij jill (jli La AiuuJail AjjjjII ajjill ^ J^Lull diLajju^ 

JaSfl ^ JLj l?'^ ^ iA ~ l^.^l.^ ^ Slxi 

Steven £ jf^'j u^A^j Sheldon Glashow (jj-iLi £jjjI 

(J ^ J$ doa Jj* Abdus Salam ^LJI jot j Weinberg 

Z J W" J W + AjJIc. AJj£ d)j UjbaJA.n> Ajauil jj Jijj <ij»-Ja3l & jail 

<SJ*jJsa]l ajall Ail Ajouj^II o^j^ail dil£ . ULui* CLuia ^^jll 

J ^Ai iiilj ^-j .Z j W~ j W + o jjj^I JjSjL? <(F aau. ^JLixil jwuJ) 
jjju «ti*» ^ Z j W" j W + <J *-j*ll (_hajjal te] Ja*j kl-^Jl 

• HiggSjiJb L^^j^' Jcliill jj-a Jjoa. Jli L^^J^*) 

<t >ljlt J^l Ml jjI^I 

J=k^«a ( 8 > ^> j f 1 Ur. 1 ^Lal Ajii*J! ^^JP 

j (JAlSl \ ifl j jKl ^Wa^Q i L-O ^ (^-jjijJ ^ <U,Mj L<M (_)JJ Jill rjjulgj 

.AjjJaLj^ll eljVjlsi-ai! (j* 
<«diakJ» (jljJja 1 L>Aj^^ cj]^ ^^ujIjoiS J£jijj .^jjjjiil (jjjlA 

-u •- 



Cll n\ i n-> \l ^aii-a J ^ ASlkll L3J^ L?"^] (j) 

4j^)Iai Jin ^ jij^l ^ ^AV Jj <C- Jj-j -lie ^j'f->T 

J& (jjjljjjJlj (jJ*-a jJjliljaJ ^cjHuiI J13j . (J*a*.lj lg Cll£jlj£j! iaujp 

ni ^11 ' " '1 ->j ■ "-^ N (J c ''-^ jjoiSj ^J^iaj j j-oSJI t*L-aljjJjjU^Jyi 

.(^aKJI ajigJ ^JUJI (j^-X ^Lfl AjI lilliA Ciuul) color £tfl *-}J& 

tlyc-J (J-^-£ oj"i> 4jjL«j ^-llrsj ja\\ ^j-a V-iJj - (^J^.'jj^ Aj^JI 

Q»JJC- AiiJJ Jj3 L>* p[c QCD ^J^SJI j^lAljjall (JJ^^ duc.^ 



— Ai»jJajj^All JJ^jJ j Cjbjjlulll j dljl jfUl — !^"<>^i j ^j]1 ^ Va"li 

GSW Ajjlaj (j-ajJaJJ J ( ^ (J J"^?JI ^ ^ejuiajA jA LaSj \j jJjJ ) X j j£ 

.Ajjill S jail ^ QCD Jl AjjJij j 4ia*.^3 jj^l S jill ^ 

Jaijj a-lUa. ^Lajjil laiu>3 s_)jLaa]l (_>axj t"v> .alt V jti .^jjJaj^ll lift 
(J-autJ (ilLiA . (JjojlHj LHC ^JjoixJI liJJ LaJOC ^ > rf-i"n . n ^ ml jail ^JjaJI 
A^laJI Jla tl^JC lliii j^jojLall £ jj-<u]| (Jj^J V ^pil 4-algJl (jjllaJI 
AJUall j 4_*oxa11 SjLall Jja. jj (JLiLijajjllI j CjI^-jI j£JI ^j«a Ci>lSlc Cjut 
^ j^ailla liilj ^jx JP^Vl j .(jjjjjluill (Jj^aill U^ij^aLui <jJdM j) AaulaII 

^^A jvS)l ^j^jL-aaJI .1^.1 jj . J^^il jjC- (JajlII (jx Alls. ^jaiUall 
(J^*i* JJ 1 g > J AjjSlI j 4ijxjJa jjg£JI jfiJI ^"?-J 4j3ja3I 4_jjj_ > )aj]| 

^jj-cjll jAjjj .Ia.1ia.jj Al jLa^a j)J-i AlxA\ cliL^al^lj Cjl^liii JlLa 

.SJljaj Aljli S ^ AjjSII 3 jail j kLxjJa jjqZW e> jilt 
lift ^ jll i jfill (jl jA ^Laill ^ j jAill ^3J^»j ji.VI (— uaJl j 

^Uakjl£ i tk^-ijj (jl ^-jV Aj*^ 4auullj (-ry^- 

aJ1jj]1 <— iLi. t 1» i r^ll (j^ 4jui,V<j II A y \ \\ t>oA (J*->' J .Aujl£>«J)JI Ajuiaj^Jj 
Sjall j <L«jJaJI ejfil) j Ajjouia^gii]! Sjfill ' '' j ^jJl j-<^il 1 jll (jx.Ja 
3j3 — Ajtulai] (j^jj3 tilliA jj^J jl (— li^)iJI j^aS ^xj .Ajjall 
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^AiJ A uii'illj jajt-SJ V Ajl — cJ^ Aj^>iaj — 4_ij\^_j Aj^)iaj *lj&J <j*-W 

AjjjJI S Jill J ^..mUj^II j "UUjoll — AjjujLuiI j3 £Jjl tilLiA • 
<—Luajjj Ai a^LJI t— flj > * ' ""^ J 

djfll! (J^juj i^ic- ^LaJu Aij^cjJall a jillj 4 j i >ij K 6 jail LcA> j l^-lx 

^ j .QCD ^ j-aSJl tdialip jxjj^ll ^yCij ^Jj^' ^ij^i 

IjJj j^jjjiLili Aj^>Jaj (j-o Jjltj tjjA? ^^-11 (jjliaJI J 

.V jami ^J^>Jaj ja-i Jala jl ajiaa. (jjJjL jjill Ia jjjxj 
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^LuiakVI 4£^>a» (jjij Aa^ljtl! ijjj^lj lAj^j j^^- L Lciic. ^»ja1I 

sj^JI d±A£j .c_j£I j^l ^ jVl -fje. 

jUjI J >t jUal£la ^aUallj 3i&JI J ciul ^ill E=mc 2 Sjj^ill ojlliiiT 

Aj^isJI 4jjj^lall Jsuaj ^jJI jA LjjAUa AiaLous jAl jja (jii AjiiJI C£>L^a]l 

(3^aCj AjjLjj^I jAl jiaJI ^ll*J ^1 ALjklLj J*L!i 

^^J^-J dljluix (g^LuJu l-l-^ ■» ^3 jl i^"i-v\j I g Sj^ j ^y-JI AijjialLi 

(jjiljj jjl <jS-<u ^ jL\ ^»Uaj t*lLiA (jaJj .Jala <Ji1 diLjal jjal 



£ja._ja}1 A Qj» i.>tj^£l\ AjjiaJ ^*JJ -GUT eJJ*. jxJl ^j-aJasJI 

Lpl ^cil j^jJI oOa. j*S\ ^ ah* 11 tliLajJiill <jx AjJjcJI jjij (GSW AjjjaJ 

CLu^a . 1 > hjl QCD (> jil jl& AjjUj t.il>; jj£3 j tGSW J Igm^ 

GUT SOa.jJI ^J^itJI AjjkJ! 

jua.jull (jjLiio (j^l .AaLlall ojljj 1 <Ij!)IjJ! ^jjaII (jjj <— i^jiVI 

jau S-lJJiJ <— lS^I jill <jl tllljLii=>JI Cij^-lil Jill . (J*jUIj 1.1a. ' ol'«^ ^ 

.1.1a. 4lLi 4 .fig.rt CjliUall ajlA J JaaJI «.jjuJ jjju 

4jj jail 4*^£U *SUa <jx cs Ja j*J GUT J ^i^l chLjIo AijjisJ 

.^jVuu* (Jjoa) 4 Vslj — 1 hi i/i Ijjjjaj iJLib^iiiJl ajA jliia.1 (J*a_i Lax 

JiSill jl iUaJI t> ALUa 4j> j^j GUT J (J^» ) ^Auii (JlixJI (JjJjUl J^^iC-J 
jy-Lnmll jA <JjI jjjtjll e-lA JbJj . 4ij*_Ja j Sjlllj AjjSII Ajjjjil ejill (jjj 

JjJjuj 4 _ J Ic-j I^^juiljiiil ^jjxjJt ^ ^ ji-** jA ^Jlll clilxJjuiaJI <jjj (JjajJL) 

^1 Lulaij CliljjjjjjJI t'fll Vi jA Jjaj]1 IjA Jjx jALkx Jlal ^ .^ua 
(jj^j (ja]j AilaJI aJiA ^jc. t*v% ill <_jjlaj ^al . (JjL) j jjj j jj 

Ajl j! Alui ] • a jfjaC- JajuijJx jjLauj ^jl jj ^la Cjaliill IjA Jjx j 
jJu-oaII ^gJc. AIx/dC- tliljjjlj (jj^J^>^^ (Jlialaal (Jjftj ■ " j ^(jVI 

<ijja-ftll LjUjII c.s^j (— jSIjaIIj jjikj-tallj jUiJIj jUJli .^iajj ■ » Uji^ 



i Electricity ] . 

Magnetism | tlecfromognetism 



^ Electro weak 
j Force 



Weak Force 
Strong Force 
Gravitation 



GUTs 



Final Unification 
(String/ M Theory) 



.M / Jjj^I Ajjlaj Jl» Ujj 

S jaI! Jlj^ AisuiJI Ajj^II S jlSL ^-iuuL j^l Sjifl Ci^j ^ .(> A © . 
(GSW Ajjiaj) ^jfLljj Jjfr Ji J-» Uauij^il! 

Aukjj Sj£ (GUT) 4_4jIaC. 3 A* CiLjlai CJjUj .AjjaaJL ljjjj! j 

j± v U«uijj4iii Sjiig iLjiit ajjj^i SjUi 

Ajjl^j Sjki ^ Jj^jttl g-^jj <r^J •^fc-k c^J?^ 

.M Ajjlajj AAjUI! jti j^l AjjIxS A*jLi CjLjIaj ^ 

9 LgjLL<a--w 3^LbXI 3^UiJ OuL>. (^jdl La 
tJxuJiJLt <illj lLUa. i '«;< (jjHI pUIo J jj j . jJJ^ll jU>ijVI (jc- 
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^ja 1 ^ ■ "°'< 4_La^Jl j^iaJ AjILc- CLllsLla - ^ ■ < l It , J ^ ^ ni l ^3 Sjl^cll 

^=LjLk]| f.\ i^iiW ^ (J^-j Ajuj>\ (J^joi ^^ic-jLaijlj ^c_^uij (jLiiaj 

M \. U». ^ lift ^jla ,$jLa (j-a ■'LaiaatAj P* jii^u 

jLiiA ^^Jc !iUla o-ilail Xiaiajlaboll la Ujji (J ^ ^ .Xsl£ 

jiiljjll ^jli-t"! C5 lc ^juJa <_)Suij ^^oiaxil S^j-aJl CjljjlVill J^sjJli j .ojLoi) 

^ > (jli Igj CLlqj ^jjll L<4-a (j^j .LgJ a ■ 

a*j jUaiJl ^Jj=J! ^UJiV! ij .JWI J^l ^ sjUI ! 

(jia*jj l^imi Aiajli^a oJlLall jLja-oj ojLaJl jx ojjSj diU^S JJJ^^ jl^s'iVI 
jj£ll ^jii ^xj .S^LoJI jx J 1 AjxS ^gic ^ jiaj 

<iLl\ Aili-A ojLoit ^-o (3^^ lg "kC^J i^ii 11 1 LaLoj 3jLja>JI 0J1UJI t-<*t-.->' 
^5^1 .(jjAi «. ja. ^ ^Ija — . UJ-^ 1 SJ 1 la31 (j^s AiJall 

oJ^>juj (jj^Ji JJUJ Ig'fil 1^ CLi^iia Igil L_iljaJl VjjVI ^ jjj! .Laic. 

■UA- 



4jjJti 4yf\'i Aj11<u L^jSj oJIaII _)ii*J (Asujlall l^il] jiajlLj 

QA (jSj ^1 ojLttB ! <Jjjbll A -\f\'\\\ £>jlA ^gA (j^Jj 

Jj^-j J^-ij tji JJC. qa — Ajjiij taj J2kj3 IjJj .aLiaJI J j>j (jIaaI! 
<li\j jlulll J CjISjI jSJI ^Lo-ij| AjSLi£ ^^ifc ojj^J Juuxj (^^lij o-iUJ! jLia-aj 

jjSl ^1 H J* <rt^ u! -0 A J^fi J^) ^ 
JJjjll > g.^ijj j (j^aj <_$jSll J £OUJ ^kJI lift 



Aj-ajL-SA Jc- ijya-i JJJJ ^Jjji^JI t, \\°\ .i J l\'^ quA Ail ^1 la»J Ljaj Ijxl lilA, 
X|^ (—kill ilali (jjli^ll £fU CjLoJjuiaJ! i-Jsjj-aJ Afljjla J& 4j-<aLi.j 

Wolfgang Pauli JjL? ^jUilji Jl Ajjuu ^jLi Jhuluit Ijjm c-sjju Socli 

(JS ^j-o i »■> (jys (Jjoo q) I^iaS! IjlA ^ laj . CjIjj jjlaJI J -4 9 u-n^l (_jjll 

i-M'^mj V t JH<JI (Jjiwi J*a). CjSjII J Ljju4ij j^oSJl aJIsJI jj 

(j* IjpVI ^Jj (1 >>i»; 1 g > >it ; ^-J^JJP^V Kir ■ o 

^utjjj -j^ "'^ AjjI jaLuol j f.laxj£J! jjjjljSj Cbljill Aoijj oJiLaJI .Jj-aa. ^ ■ * 

lal l$J ^ jail <Jxaj j^pil J^Lull CjI.<u.>.ii-> Jc. JjIj l3.'^"\.' ^ 

^j-o JjJa-o V J-iC- (Jjsu JUaJI J*" - ' ^l*-kl < __ 5 is . ^ 1 ^ ■ '-*"• 

Satyendr jjj IjAjijLaj Jc-) Ciljj j jjJIj (...X jl > J\ ^..va-^a 

Enrico ^ jjs jSLjjjj jJl*]l 4_Uiij) fermions Cibjjyajjillj (..j X/V j 
dbj jjjJI j Ciljjjxjji]! aj^. jj »- i '-aJI -^^j^ l^j .(Fermi 

i'th j .4jl-lJI jj>s aJLsJajulg A^q^aJI jAjj ' * 'j^ ; l^&. jlatii^ jlc. jj LoAj 

^ J^l *— ^ ^LalVI tilj^l (jj^J ^l t_laJ 

i—sill jjla-o ^WJ^ U^*j) »^)ja-a Lo^jc. ljjjC- (J^juU ' * a ^' ^JjuiaJI 

i— i^ ^jSS ' >■« - ■ « ^ j^a ( ^ 1 " ' l" 1 -^ ^ ' 4 i^MI i " i " il ^ 1 1 \\ 

Jc ^^^aC.) «.! jPjujVI Vt^J j<oJ Jaa. (Jja.^ A • i_J jjj ji .i^jL vla-a 
Aaj^ ^ A* jjj Ijslj .^jjjaJI j JLajUI (»_iiaall (jn^tt una ((—iUI Jja-a 

jLa jVI Ul ^al j >aVLa Ua JIj .jl^ U£ JjSfl JSJllI j j*mJ, ljj=>S 
— (jij jj Ju — Aa. j j V X • & jjJj (jl <-*ljl» i i ( X / ^ t_aL (jjJ-Q jj3 



. L^sj^a ^ <iLl lilliA ^jju] (j^Jj ^V'**-"' cJj ^lll ^>»_ax£H tiLjKjoll 

(j£Jj . ^JLxll «L^jJj^ll 4_J^>1! ^j^a Ifr _aJ ^jjjiAjjall iAY\ rtj Lo S jjnajj 
^jJaLj " ^jl Jj^ll ^ K A ^t-A-lJ ■ " tift 1 Quo j -iLajL <^-lb J 

Bruno ji^jj jjjjjj Julius Wess ^jJja. < _ i. y^ l Jial ,.i».lj 

.JAM jUL&l ^± WU\ Ml IjiA Jix Zumino 

(jx ^ jj J£ia :^jjjI£ j^fUJ j» J^JJ Ajji Ajujlall (jjlall ^laLull 

Gjjji^ (j* 0 (3^^ ^^Lu ^AO"" (JjIaaJIj (illaA ^jj^J <jl t , v>J tjjJ-ajjill 

llllj JjT'^J ■ ^5^^ ^* f 9 < "- J L j^p£JV I *La^ L . Lil J .^J'N 1 r\ (jii^>„]l j 

jL^a <. — kLj ^iiatfJlJ . ji»^a t_sil1 Olj aSjUII LajjUsu ^ j selections 

tdllSjIjSajj Ljaj! tilljA <jj£j (j) t . 1 >JJ 

^^^Jj Y J) t_iL C_il<u.MLa. ^0 dilj jjjill ^l jpu JjliaJl-Jj .^tll . . . £j\ jju jjjjUjuj 

jjjjjlc-j jjijjj <^1La <jt 1 . 1>; ^IjILj .photinos jjiiSja 

J£ Cut-Jaj .iiiJ •(^/V JjIxj <— aL jjiiAjja jjc- ojLc jja-Vl) . jj'n"nM j& j 

<Jj£] LaLaj AjjI .11^ ''^'JJ^J^ 1 "^ Aij£ (jj^ 1 Cj' 4^ ^jtuial] Lab l^)laLu 

4j]| '-"L^ j] J^ij j W (Jl AjjLalAjjjjjll <Sj£ j CjLjjj^NI 

-Lai-Ja L^K (j^lftll ^)iaLull f.l£^ui Jj£ (J«klui Ljiji (_3jlill jJa Lull La AjjLjjS 

^3 Lpl (j« j»C-^>ll ^ylc-) . <^jlc jjuiaII (j-«J>^a (JLlLajLwaill ^ ^jVI (jJa. A^jjJjll 
(j-a .IUjlII (3l*Jj .^A-aijoall SjLall jl Ajjjfiil A*jiVI ^ UJ^ 
^ Jul 71 ^ *'■ ^jj^JJJJj t^^UjaJ ^^jJall (jj^jUi ^ajL-a j^ylc ^JLal (jjJjLjjjill 



jl jjj 4jjg-a Aajjiaj ^ii.iA (jVl l _ 5 J=w (J^flll life ^ t," U.Wu.il 

tLjaatJ ^ g 1 * Jaijjp ' j jjjjSJiyi (_Jil.i oJlLa]l Aj^La JuLa 4j» » r"> 



SUPER SYMMETRY 








Higgs 


Higgjinc 


> 


Squorfc 


QuOfk 






Glubvo 






Photino 


Photon 




ZSno 


2 




Wirw 





i_A jjJLa ^auiA J£i ^USl jlaUiJ) i^^U 

OjJJf OJJ-« jSi duaj (_iHI <>9 AiilLa ^IJajj JSlj^ 4l>" 

{Ji* jlaUUl Jjjli djjMi ^uk (.infftj j .^-t^m (j^ixil j Jjal j-a iiLj<ui 



ULa jjJ&JVI jj£j J A Kiii oil ftjlA ^ LjliubU <jjkll JaJ j] 

( j£Jj .^jlnVill Jjli jjic- Alx^j Lm ~ <__flljC- Sj£l I lli^-i ji i si<n A Uu& LoLqj 

^Ic. (jjflaij c-T^j) ^"-jf** 1 ^ (j^-ft ^IjjSVI l^$J lilljA 

ijS i^pjft jl ^j^jjaLftH t j-oa LaLvj A^L^a I^jVj .^^Ic-S/I jaj l^ilLjj 

1 g i ia.TU £-0 <_flljiJI Sjl fclj^-l ^ J^juJI ^ UJ-- 1 <— flljill 

(j<a ^^yuulj JjAajoIi jjl S j2 j^HJ ^ . 4 m ) jVI ~ LiiSiJj .Lja*j 

^Luix^l jSLaJ V ej^lt ^f-W- ^ MJ^ 3 AjjjJall jli Ijllj e j.^ill 

(Jvli. J j J-ftB <i^j-iaJI A3jir.1i.iiJ <«— 13 3]! g.1 > (Jj3 ji.V i— ul^JI <j<o l$J 

I^A <jx ^jijjj . ^lir » >u n 1) — (J£joi JJJUJ (jl V lAAic-j . _p.YI lii^jll 

UUi AJL^M ^lm->VU : S^UjJajVI (j-a (jJ«-a jljio &J^H <J_& <J V <jS 

(jjjjfLSy (j^-aJ V 1^1 j . (jj-aii <-_ij^ji3 i_fll£ t g'lti lijj ~~ a-i-a 

****** 

. ULa. Ijijl 1 ■ojMi's (j_j^J jl * j„'" ' ^* c-flljC- * j£ (J^jui ^gk' 

(jl ?oAi^j <Gakj t" u r^U"i Sjajm-sJI Sj£ll jl jl I jLo j£l j 

|j& j£i . Ujjfr (j*" 3 ) ^ituuJl (J^iaV! IjSj l&^JC ftjjJall (JjslLjU 

(J^Li AC-^ja AjjU^£ 4 'l"t > rt (illj^a aKjjlo jAJ AKjoia -la^JI f. _yuol 

^gJc ' _ >U"iH AiUa i_ajj-a t ^ ^la^l ^ *<•>■ ■ ■ '— jjj . j» >^itfl 

^3 t Bun<l A H AjjIjj$£]| cjiill ^jjjjII *_jjia* (jjjlS ■> j > n~» i j .^b^^l jalUll 
jalSil jli 1 Charles Coulomb i^ujljS jl jU^j cJ^ u-* j^- £y£& 

j j*k"i ■ n j jC- _jiaS ^1 S^)Sll }->ar i^l ^5Uall j^« AjfklHo V jljjuoj 

•Aalla jla jLlicVI <jj»j E=mc 2 jjl'uiiiji aj&c iiLj . jjjj^iyi ^aliall 

or- 



"U^jlil c-l^^ f^J^ ■ r-i ^jliuj Aiakj (J£jj (^jlc- -^■■'T'^ ^Sj-oJI 

eSjSl! <J»jj j^jj ^ «ft . I J&l AiSLU 

L^jjij <_sj^ ci«ft*,-u.i .(^ V JSJJI) tliljjjjail JjLqj — ^ j .-MmK^II 

LdA «a jj» > <-ill oj£]|» (Juili. A£. jjxll "Uauoill (3<« pl^^-VI U£ Liu! 

j^laJ j . Aij^Lajj <jjj£^Vl-? Kj~V "UjJal j3aVI dlljjJjiJI Ij^Jjjj <j! i _ 5 j*J 

(jV (jjJP^IVI (j-aiLiJ £-a JlljJjJ c_JJjoJI lift <iUa (jl tllLiLuiaJl 

V ^uJJ aJSI) jbjjj .atSlL Ji&l ^ 4_ujall ^IjiaVI Cjbjijill 

Ajlauuill (jjSj (jj^J LajjU :.Ha^ jJC. qjJ&$^1 tS^'j^' £3 jxJI (jj^J 

4iUaJ| Cjlj j p.i. rt . fl j i ' il <u > ii-^ II Jj^j (jl*JU 5ilo;V j£*-« tllljlaj < _ ff It (J U 

jia3 ^j^ijls'l ^jILjjuuoj .4jlaj]| Jaa. ^^Ic A. t uflj ^L»]| JJLsjII (JJiiaJ (jS-oJj 
dJljJI Jj^aall ^fl ULjuk* I" IS. .AjAliia V AiLL jiuaJI ^1 oj£JI 

ojjj (Ja^j ^xj^SJI i-*Ij'iKj^II L_uua-jj .(lilli (jfr ^jjll ^jl^oj]! Sjjftla 



L^uiii jaALij (JLiLj Jjjat jill (jla AMil! jju-aa ^ AaUaJI jfy u^j 

4» .nVuIl clilj jlual^piJI Qja A" d ^Iqj ^ ^IuisJIj 'Uaja^JI 5 J ^ . „11 

(j! .AS j^-uiJ OlAgj^Ul <■ _ nVi o^cll e^A (j^f J ! Aa&llui V AiiUa ^ _aj^j 

(jc. ^lVill <jA AjjjjLui^I DjSiil dul£ .IaJjIajJ ALjL Ij-ia-j C)liijLaj]t 

J*Si*n s-lpaJI Ajjlaill (>a jim/^ Aiuoull .^a j^£Jl -M<j Jl 

QjjL Ala ^a Aaljx A ImLn J^iM ■ . ' * ' '-»■ < AilLia Afiii-c t " \1 <aW 

1 <ij> ^ au.i^ Lo IjJj .oJt^.l j ajj £>l_^ JiLoJ ^^£1 i^-a (j J^J 

Liuaj jljjVl ^>iai . ...Ij^Aj t^jlj^ J^i ^lij}ai jaftt (jjj 



_ ^ 0 0- 



I^jj .^pj J£ l^ia j^jjj <4&£u V aJj! CjUj1£ Ljjl ^ l$K Sj&JI 

L$l£ (jVI dj^pJ ^^jII t * il \\ . \1 ^3 SAli^o ^cjIjj d^jjl J^J^I ^J.J^-> 

^ Aa-JaUjl! 4lxisw-J ' , ^ li] j t^UZaSU jlatii ^jll <illj 1$j9 Uj 

jj v tfUJi ^ ^ijsii ^1*^11 . j>m j± ^ J u- 

(> jjlj Jl^cJ jtjVl ^?J^ lW-S .(tAl ^ (jVI ciill, 

^ilS-all jA j — j\j jVl -AjS dj^JJ (jlULj (jLuJ 

** ' c 



j\j jVl )-iniji ^ j .tiiJj j* I ^al jll AJLunJI j£l . jti jYI 

Ajj*-L-a j* jkC-jll (_5ic. 4_iaLja^ iaLsuJajl jl .^Ijll (Jj-afiJI ^ Ittjnt* 

.iAC-Vl A^jJaflila .Aj^Iajl] AjjuillU S^ilaa. aJSJ^uj Ajlj J^-j (JjuJ 
AajiaJl ^a j . (JJAj^. j IjoliI ^'y^ J^J.'k" J <iasuJal«JI jUjV I (J^ 1 (J^ 

j3j CjUumOk (J^ ^ J^J Aj^.J ClLi^jl jjiall j {Jl£ju>Vl j-° ^ >>i 

4jjki t.i.nyij . V (Jai-JalJIjjc) jUuVl 4ifta*« 

J j^j .^Li^iJI JlSii^l t> Lis j^Ij J\ liJlc jljjVl 

' *j (jl ^ ■ ;^ tj£*oj ^ < ^ill ^JIkJI jc. 4aljA-a jjSiuj Igjl jA 
. dAj jJjiJI jx ^1 jjl a ■"■""^ jl iAj^j jx V^J jjjjpjjjll j-o < t\ \ » nl Sjjic- 

. jjUujVl ^Ijj l^-i-o t^^c j! t-Lia 4-*jjI i-MV^ jl U^Sj 

AjjjjJI ojill (j* Wt? 3 4 : iualajg£JI jj^j lilliA jj^J J U^SJ 

^jJaljll jx . tiLlljJ 1o£a j — j* 'i-^J j3 ^LoJ ^2 j3 jl ^J^^ 

Ajjlaj l—i-AA jl Luj . JjIjjH (jx cJAJLo JJfr (jjlJ JbA3 j JLcd^l llJlc. jl 
J^xj Lllli j^ e.\ jjil l^j! j^Lua AajaLJI JLi^. jj j& jtjjVl 

.ojlA 4_ijJaa <J=k 4_iaj£ Jj=k. oA»ij jtjjVI Ajjiaj jjh'i^ ^mVn 

JJaSi j J^S/I j^a ^ ^ I jjl£ lil .VLc^l jj^Vl ^IjIIjj I J jSU 

^jlll jJMI ^yJt 4 1 nU II 5JUJI ei$J Cli-aj ^1 4jJaiklcJl Aalkll f-^j^ 
IjJlSa Aj^iajl] jj_^i.T jjjlalo j^lj '^JJ^ ^llaLk 4j_ i )iajll jl jl — 4 hO/lj 



©V- 



Aj^jlaj -ia.jj V Ajl la.j La-lic (_£^>a.l aKjouU jtjjVl Aj^aj < ' tU. >J 

tiljajj 4LuSe/ j ^Slim JLi ^ jA AibL (jUjlJ -laljj (jlfLJl 
Joe Polchinski ^mnijj _«a. (j£J j «.LiiJI ejla jjlaj ^ Sij^c. CjtjikJj 

-lajj <j£] j *ik JSjS ^ jU jVI l^Jfi (jliu V ^jll CjLjkill ^ Aj| 

. <Uui&b (jlfl jUI jliA ^£x* <jla.jMa* jla 

IjI ^LjjfiJI ^^^jJaLjJl j^-li! .AilaJI ^jll! jA life jl£ 

< n j (jl (jjjjuij^ ^ A-«iiLaJI CjLuiI jjJI » *\ (ja Ed Witten oj^j 

^J^jouJI lift IcJij •jtijVl Aj^iail a oh^ ^jixy-i, 11 ^Ljuu]] -^J 

jajj ji j-u jl p Li& ^jx IjA M ^jjb j — M ^JjiaL IHatA ^jiuul ^ill 

(jx (jVi ^ (j^ J <-^-jLuiaJl *l^)a.] ^j^xj dua, M Aj^Iail 

lift (jx ^C-jiljj .l^ia. jjc liLAb M Ajjlal! p^Vn ^^ill CjIaM*J! ^-ubj 



■ \ OA- 



AjjJ Jja. <JjliLij£'V I (jj .IAjA*j LuLaA. M ^Jjiaj cIiaIj AS3 (jij^oiJI 
Ig-jb ■ ri" ■ (JjS (j-a (Jjii^aj Igjl '* V^.' ^J^-J-oj Art 4jjlVl\l 4_ljJab^)]| 

<abl , <\Jjitti A<a A^-ai AjdJalj^l 

^bia IgJ jfrlaJ A3 JJjiijU 

«sJ jjuj .lgiLijj£l till! (JjljjJaljjll (_>a*j ^IjIaJ Asa t^sja^ll 

Ia^. (Aj£b3b b> ' (j^yjb jjall ^h** Ia^. Aja^-ci aLa^. 

.AiiiaJI jboikV 4 Umj jjAj M I jb jVl c£.jJala liljJJ La£ L_ilaJ 

jj^*'" cJJ^ •(J'^"'* »* (J^ ^ Lo jA ^j^joloJI lAA ^ ^Tlj»n (jjl 

A9 J .(JjALoII ^ladl (JjjIS ^glc. I JJJC A3 M / jbjS/l ^Jj^aj 

jjAjsu ^ -J ^jl LaJj jl . (_}<a*J i_flj£i (jjobil AjSJ jbaj La Lojj (jj*jWiuij 
jjnij^ jjc Aa] .tdlj ^ -<^j,„ oAa. j (jj "W^ ^ C^j' cs^ 

: t * n w JUL* ^ Asia (jc. jbjVl ^jjiij ^jJal* a=J jAj Michio Kaku 

jljj^l <Jftlj slilcLuJ (jJjXa jli AjLU lj nisi jbjS/l AjjJaj tlwlS 
bLal Loj .(_£Aui L_1&Jl±mi ((j-jbS LoJ^ C_JuSJI (jA IaA&j (lA CLllloj 

(3^Jjuj (JiS/l ~^ ^ j jJi-JI lAA AL^aa^o ba^-aj 

^^Jc (jl AiSihlb lA> J\\A qaj .<<4liazk 4jjU-a» A_j1 j^Ac. i—L-ajll 

^biV J^Vl J-VI f-tfJ ^jJI AjV ujjh'iJ cSjaJ Acbil Aja-a <:! 

.4Ii,^3 1 <J_>!=»j *— iJI J^bti oAa.lj Aauj^j <Uaa^La (j^ij S^j-a 4jJ^aj 

oA^)a-a]l ^2kAb»j A^J (JJJjiaJ J^J^' ^^>^ jjh'u LailJj 
Ajjlaill ftbjjill -ia^J 5, .' ; ' < Cjjawijl (AjlibiuiVI (> ^lml.n ^jj^lall 



: 4**uj Jalij 

I'l^Vnui ^jL 1 g > ^-it ; Ifijjj .-^.Ij ViW^ a ^ ^j..mUj^<\I j 



Ijlj^ La.ljc «(jj£JI» jj^yxjjjjj o2C (jj,J^ (jjJ^iill ^jia 

jAj Fritz Zwicky cs £jsJ) j^j^ (J-a«il ^j* Laic. ii* t*lli& 

. ^oa^H ^^^^ 



AcjjulJ tiljVn till ^>=>-<JI n ^jl l-ll . lia. I-JJJC- ^jSuflj f>^J Lo jl£ 

tj>>i4j <Uaij^o ^y"' ^-tll jjl aJ-AjH < _ s i ^^iuaj (jiajia! .Ajtajjla jjc- 

Ig-jji )^=k 4uJlc. Ac^uiJ lilj^aJIs Sj^aII Ijjj .AjjjxJ! IgjjLa AJLflj 

!il (jSJj (J/un\l ^jJJ^LJ (_pa*jj AjJojU 

ojLall (jc- AajUII AJlaiJI (^^jaj t.U'A .AjLjacI J£ <ji3l£ SjLo ^iaJ 

Aj*^ I^liiijuuV) (j-a _)La tilLiA ^jfL: .^.n^'i ^j<\> ri AS^JI Aajjjuj dil^a-dl 

.dilstA^all (Jj£ t _ J ]c- (3^* (J^*^ jV«J"n j idlj-al! CiIIaJ 

ijx fi^.jJn.ftll ^JsJ! jl ^jlfr (J^lxJj V Ajju^aLall ALlill JjitJI J!ilik 

o^ja^x (J_J a> ^ J» '^1 (jl JJ^ ^j^^ 3 L>* L^ajl A-eiijuoJI o^Lall J^j^-j ^jJaaj 

c£il_iA t j£j ^1 U U^=w j Alliill JjJaij Ajlill SJaJJj^ l^a. 

aLSJI ^ jja ^jjj^laJ! ^jobo * <Laji£ Acjjoij AjUl]! ^llaiiuia 



. jJjjl ^-n all <jjj pLJa&ll 

^1 tllL^a jaill J£ JJj^j .WMAP (jtli-cJI j-oill <j* ^utjjJLij 4jc-Lk*a]l 

•WIMPsj MACHOs rjjjj^ajjc jwi.^ jauiUgJI oja 

MACHOs 

«4LiJai» 4jjU JL! ^ SjU> MACHOs A^KJI 

ij'sy* } I Jj3 (jAjJI J] jjLojj .eja^a i_iL=kjai ^^i 3 j£j>a SjLq — 

CiOskj Ijj <JJJ-« JJC. ^yluj Aajs-o plj) t_J jAilli . MACHOs Jl £l jjl 
jl -Lcja]| ^jaail (jj^ i-?1V^j .IgtVin jlc. jl (jx <— ijalLi Ig-ui&j 

im Mill ^liailt ^jL^- Ajii^ tajjl^j tiLli 

.^ajJalj ljIamiV l-l> i-J.»..<ii (J^aaJI eLkasll J MACHO Jl Ajjj <jj 
Jfc ajjijua pi ja:*. (jC- ' " w < _ s j31 ojxuIaaII jjJaliaJI J^*^ f^J 

^uiaII J^ajl) ^JIaJLi jj j ■ (_5J^I AijjJa Cjjja. jSj . LgJLa J^ ^JC 

Jjlal Jfr Aijj^i MACHO ,*-^aj jla .((-_fiiLdl pLJaill J jr>> JjjLJI 

(jL-asj jl SjIj j J^joi i _ s ^c- Ajajaj J jAj-all MACHO Jl ^ i-jj^ 
fti^j MACHO Jl t> Ijjc- (Jjj^lill ja. j jaJ .jjpuiII ^aall ^ 



-nr- 



(jx AxUn^iW o^La]l (^ c> I J^' (jl ijj^t c-Lal«J (j^oJ 

iLAj*. tdJljll (Jjb^aill ' " «° ■ ^ j L«£j .LoLoj t tVi-N a ^ 
- jjjSII jUijVI ^ JjVl KM JSliill - Ajjjjlt c^l&ll 

[jjjfjjjijj i r-n) <C (jjJj^>j) ^ajJJ_aJjJ.lll Vjl (J£.i*uJ 4Aj$\ Laj!ilj]| 

a^wj .l$JU tluSj Jtiiljj fj^M Jj 21 ^ <J fJJJJJ^' 

^t_J_^-ftJl ^ajJjJJ jJ^l! j3 JJ (_>*aUjj ^JIjILij (_£ jill (jJJ J-^ <»llLo.jL-aj 

JJC. ^ jJjjjjJ.jjI jj£I U^t^ ^J^JI ^jiaai-la (jj£ ^JP^ cJ^^a^J -^W^ 
AjjiaJl jjuaUaJI j ^jJjJjjJ.}jI j2jJ (jiAjS iVnul (j^-oj I .JJJ .^oJ-loJ! 

ejLaJI <jx 4jU*aj J jA»a ^ aja^ N ^ij .4jjjjj| ojLoil ^jx Lux,iij 

MACHOs ^^iij I 1a (jli lilj .Ujju-aLjc- J AjjIc- Cjljj JS-i ^^k. 
MACHOs J! cP 1 *^ UJ^J u' U^!J • jm jjjj '-J^jJj.jJj i^jIj jjj^I] 

^yC- oiiA ^ilnt ^ (jjl^J 1 ii j . AxjliJj {^jmii jjjjiajjx jj j^jJaj-ttll j^-j ■ 

.WIMPs Jl £ji t> uj^- W^V MACHOs J WiJL> 



-nt- 



WIMPs 

Ua^L-o Skj .«lM.u2j J&Ujj p±Ja <^c- WIMPs Jl j£ 

jj& ^ilum L^-iSJj ^1 jj-uII ^ji' ^^a L« jjL <Lojxx ■ " "j^ CjI jjj jj jjjlli 

Ulc. *pl*j| SjUJ. J^U >S ilua. ^Lu> 

(jx uj^** -^j ^j*** ^jj^ uJ^ *^ W^j-'^jj^^ 

Ujj jijji j^l Jlc - ^llaJ La jA :WIMP J 

WIMPS Jl j£-»J CjI jjjji Jiaj .l^JaaJj j uj-^ 

• lis. Igj >Vi (jl jjj <J!j2j]I "djja JjcL lioLuiaJ J^Ia _^>-«-i (jl 

^,.,^1 1 (j^ J\'^ j^c. AiJtoJI lilLiA j . j'j* jill Joa Y*ill 4jajli 

^ 4 > nj^ jll aKAaII ^ . jljn^yi ujjj^ o^j>"^ ^LA? ^* 4.i,, ^ l, :u^\ l 

£-a JjAi i t-»>rn Jeliuj t_fljj*jJLi Ljjl WIMPs Jl t-iLij£>l 4jjU-a 

Jl Sjj Sl^j i_s3jj jl Ia> jjlill 4j| Cj^liill .^pUI SJUII 

JjUall ^1 c_iL^I ^^11 j^jjj .AlLUI ^^xj ciljL JjWIMP 

(^^oll (j_^Jail (_^^a.l (-1ju1£ .AuiliJI frL-iajjJall (j^ ajLi^ 
(jc. ^ ;^ j t "e,':,K< ^j^L^jaJI (j* 4-iiij A-ftiuJa ftjjlj ^al iVunl lIu^)^ 
4JUJI ^ (_^jLj^£1I jl j.^-iII l^jljVi>ril ij* LJ 3JjJ-a CJ 
(jiajVl tliaJ IIiaC. ajjlfll <-lwjJaj .^^ijuiaall ii^J (jjJja_<JI ^tmj ^jVl 
jl <j^ LS^^J j/'^.' ^>^l « JAJ Jfclsll ^jjll A*jiS/l jiil 

^LusJI sjUII ^ jjj I jp-m.,0 (jjoil ujJ^' -tf^j • WIMPS I » jLij 



jL.iu.fl J^ij lP'J*^ WIMPs Jl i_ ij^iaj 

(_£ji]t virgo j^-j^ 3 ^j* Ljj^j (jl ( , i->j L^jSJ 'LjJSI dil^aJI 

.^Lijlfill ^ V » « 4£.^}jaiJ (jVI t _g-uiAjaJI ^Uaill £>_^j A^JJ 

Jl (j-a JjJa La£ TA • ♦ • « Aj& (jj^ll . Cjl^^all jju! ^p^l (^lidl 

CJS !5LJa ^-suSVl Jialittll fiuJaJI (jLuJI j^Ji 1^ U&Ls WMAP 

_^aVI (jl^ lijj .I^jsIj^ ^j-hXi ^lllLj Ljj 4 ^ SjLa ijmh ^Ir- ajjll 
(jjlk Wi > in! <lAa. AijjuJa 4_iLajt]| o^A Q j^"' ■ IaJl^jj' <LpLdl sJLaJIj (jWlj 
(JjSJ .^Ij-i'iiiki Ujjj^J sLiaJI ^gill j ^tll... t_j£l j^ilj *^l j clil^-all 

<Luj.uiLa. tlj^lnAJ (jx ^cjLla]! £-a ^ jLajil 4 <^ i ^11 4-luII (jJJ (jj^ll c.Lu& 

Jj^ AL]a Jftj 

^jtiiJI ^ WMAP Jl 
1^ (>j) ^4^1 i> iis %£ ^Jl JSj£j (cjIjjJ^Ij CjIjaIIj 

(j-a jli |i]j . j£j ^ jaj J£ji jjJc Jaai ' 'a^'<W ^1 ja. jli ^SjJI 

lillib tj^J «^l^ ^> *(_5-*^ li*j .AjJa-alc- A-oJa^a o^La jjx <— i]j»a UJ^I 

ajLaJI j.i^aU c - ^ ^jl ^j^-aj %^*\ Jl lLiL JsU .(J^p.1 sL>lLa 

^Jili — A^iJ*>J! SjLJI AjIj JfLuU La (jj .UjLui I^^j*' ^jjll A^^qJI 

. jjjSj Ljaj-aC. jj£I S-,^^ — J5VI (jlfi (jj^l 

■Ul- 



(Jj3 (jx ^^jjI jVI JAaJJ (jj^l (jl I^A <j-^J •aJj«jJ! dlj^all ^ ^ rthwll 
I JlA J* ^ J-aluil |jj £-J^"JI ^jlc fSLa Aj] J-lyj 

S , >>^r- a j3 tilli^i . jVI Au*Ill Jfrl j3 cliJJ*J . jVI -Uas^ (jill Injuij 

J^xx ^ JjIa £ jLij ^fcj — ^^"ill cjji tlilliill (Jjuoall ^ tJ j 
,jx CLilLii AJlai J 4 > H/n Ic jila jl£ — 1.1a. ^ jVI jj^l J^-i- AXooW 
ft jaj J&l Jj^l j jVl J^J .(/J^j «f»*-Jaj Ja^» i_lLJ JakjjJ 

0 • <_j 1 Ut \ j 1 ft^laJ (J^XAJ (jSIj (_£^>^1 ^ij-iajlL I^J ^4_la h^'^Lall 

tll^aj (_jill La AjI^j ^ UjjIc- jLu { _ s jSI Ac-jj-ull (jx ojjit 

jj^ll jl A^. j LaJlit La^jt i^.lru -(V (jj Ti> <-i\l jlajl) <j^-ui ^jjS Ailjjl 

^jShlLi tJj^JI <j£l .tllSjil ALL (3^. ^^Ic jl£ loJJ Luna. .-XLaJJ AillaJ ^ 
. JLa. AjI (^Ic liJLiA J j=k j-o ^Jliill jLj=ui (jl La£ j^JJ c j^] j b£Lu 

j^jj (jla ^ W j»L«J jjl'wVnl ^Jj^ J jj-LiAllI 

jL=>jj| |jC LajLl jjSJI ^^ilJ LlAj . ^ ^ J^twll ^ (jJ^I J^-aill Afkijja»a 
l^=k JajiuJax jjSJI <jV JJJ^ J±jtj AJljjJI jLja-cJ jjjoJ SjlfJI (Ja.1 jx]l ^ 
.ojjju-a CjULulJ A^juILj Aiwjia ^Ioj^IjI l^jjal ,^1 jiLnll Sj3 (jVj 
Jj^aJ ^^a. SjSJI ^ AJIajII JlLja* ^aIj JA-jII ^ jjill jl jaU ^-a 
.Allajil Aj^UJI t_jiaJI 0 j3 U^ut jjjjaLu ~ UJ^' (J^^h 1 — 
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^ jUiulb JJ-«u]t J-ix^a IAjj ^JISjII jl_Ja-o jVij.uij La Joe- j -UJ^ « J^l 



0) 




Big Bang 



Ajujj J^jV O- 9 If <^ UJ^ LJ* 4 ^ J^3l ^ Wirt It jfr^JJ 

JSJiH ^ Jtusj.*!! ui j««ajll AaJu Laj ^LLlaJi JXuJI £y» jjluiH (jAj^J AxJsj 
• (jfe ksuXA j jfl djkiui UJxj JlJjj JXajJI Jjfc* . ^ Y 



jj£JI ^jLujj ^jc- 4j 4»<Q*-<iJI AiUall diibJa! I jji j-oSll <jl£ L^-aj 




Dark Matter 



Dark Energy 




Normal 
Matter 



4iUia) :Y . Jlill 

t> >] £jj JSJ. ^Ic %Y Y ^ll^k .4iLblS Uji3 - OjSJt 

^ll^J 4iQa Jlj, ^jic- %Vi j^l; Uiu iJJU J.lau ^ SjUII 



jLue.1 L^Jil ^j^uJ AaShlL 4_*u*a1I AflQall AjuuLJ j] 

pLoiaJ 4-Luilllj 4 j> rT»"u*m\l *Lu^aail Cljl£ . l$jic (jj^U ^Lg-iil _ju nmll 

«LqL»J] «*_ixuu]I o * ii* j .(jlLcSjVlj lA.i*J Iajj J-a Ual /llu 

a ^ W irtlL I^A (Ja-gJj . Lu^Aj CliI!) (J^lx-aj AjLgall (jj^il ^Aajj '•"^•y 1 

Aii^JI CjVUJI ^aUJ! 4 jUiiMi Jajjjj .L^Uj a-ijc L-a'4; JaJI 

JLi ^ylc (jjSJ jjSJI AipiJI a jLcll ^j^JI aJIaISI (Jii. (^Tkj b gja . jj£Lll 

ft 



-\ v.- 



Big Now 
Bang 



jj^uj ,ji L»l .jLtJjjfi j^Luill Lkii^j tj^il] 4iIlfL» jriLsj 

.LjlwM ^jS^ c .(A Jl&l jliSI) UajJ b y&j .(\ * 

elikj lij I J&l C j b j a aIlj^jII Aj^ill tliljLaJ £t^-aJ 

^3 ^jJajx Lo£ (jj^l ^-ij > J MimiXa eLjaill (Jj5Ljuji9 ^'LoJji^aH 
jiyj .CjliLull (_3jUai £j j -« aa l sy^*"-' j ^) 

^1 jjSJl ^jLjUaII ^AaiII ijy^j .talk* LkJuc (jjSll Jw"u»a\I 



- - 



^ <akiJI jla aJUJ dlt .Ujlku! JUa tat Ibl] Jx^j V .£ 

(jC tl)t^)a>-c]! ,\**\u ^jLuUx <jj£ . JU^U — 111 AjjuuIIj Ajjj-& JJC. 

Uj|^a-<J! jlil L«LaJ ^fiVuii AjlgjJI t^^oila 1 > ri* i 1 > i 

j^jll djl^^J! ^j^iir o ^jiilaal (jjiiiJill ij^S^i '"-^ i ^-^J^ 1 (3-J*" v '-"J ■ 'i j 
^ lift dj V\jnrt > ^ JSL-^JI ^ US laa. (jj^II <Jkj**t& (jSJ J <f 

• AjL^aVi OpJLi} Ajjki ^ U£ tjUjli A^illj Aw<u*JI AiUJI 

^IjjflVl lAA (jj^J V ^3 tlJI j U A-cJ*xJl AflUall AjujIj LaJ jllj 



AA\ aAja (_Ja^ ^J^?. ^jj (j^ 4-aii-aJI 4iUall CLiSIa. tjj . Laaau^a 

JaaJI jjsuj (J Ujj& 1^ (J^ja-al! jj^a ^quintessence jAjaJL UUJ 

. jull iJLiVI <n"ia>l ^'^->» ^ aJsLajl £«a ^^ia. lJ^-^JJ (j'j '(J^-*llj 0^*3^ *^ J - L ^W 
^Jj ^A.lLa ^j-ajx^ JUsiil lilljA (jj^J ,jl (jS^J i JIoaII (J^ 41 t^C-J 

Stephen j^jSXj (jU/uu ^Sl .Ja^iLdl 1 aU'ij ^jjaj ejjJall 

'Lk-as j^js am\ jj^ lx-_^i^a j-a i tii-oJ! jj^jl "n mil laA Baxter 

AALui ^iJ-aj 4jl$-i3l 1,5^-3 • Lj/ U "^ U^J^ lT^-^ W^SJ-^ L^jSUa (j'^'N 

.a j-ij£ AJtdJa^a ioA 

*-a 4iLUl A-ojS CjJjjl lil AjjluLa J&1 i ift^A 

JlJLaJ Ipj-a Uiajl ij^j^ ^jL^ J-ix* •^•O^-" lA-iiC .jj^l ^Xoj 

^UajJI ^ ajj.it jua <^A 4,5"^ J ^Lo« a j3 Iajojujj .Jaa^LoJI (jj^ 

Sj3 j^,iA> ii j . Aja (33*^ tlifljil 4^^" ^W^' <^-5 . 

Ciljj Jain- djUiaJ .i-*KiTn.i 
.{YY (JSjjJI jlajl) U&tlLaV JIajII J^a-a ^-J^J La^ic- eLJ-all e^A 
^i] jlj^Vl — jl^ll j u^ 3 ^ ^jW^ ~ Ajj^j 5"^ jAla <SUil a^A 
jjil -jl^jl (j-a V-iJ (Jj^A ^Aaj (JjiSUlaII bLsjVIj C^J 4 *J^ <*-*ia<a 

^ (jjSIl (j^ajjuli ju^oll I^a John Barrow jjU 

£ j j^j AJiS' t !■> II (J^a-c ^^ic- IjJJ^ aii.lj Ujl] j (JjliuLajJI 

- \ vr- 



CjIjIuj ilo jjLioxU jii djjAjjb <JS ^ Robert Caldwell Jjj-illS 

La-ljc Llul£ La£ 4_uiAij LaJJ 4-}^>]aill (j^lj (jj^ ^J-g-^ Alaoa-a jJC. 




Big 
Rip 



Big Time — 



jjSf j jjSI JIajIL ^ (jjSJI Lfj j^ilj £l jjlflj ^jii ^ijjia 

. jLi-j Sj tffr ^l^UI JAaIII Jja-» 4ia& Jxj tf WmII 

^jjSJI <iLftlc-j AAjolISI Lax ^-3 .(jj^iawo ^>4 ^1 (J j>»-^» ^11 i_Jj3 

J JjS U^J -oA^I t> U£^J OiP'-i 
- WS- 



jjC- (JSjIj ojLa. - jVI j-a l3^^ jj^ L>* l)^^ ^ 

jjC- oj5L9 f-j-all -i^l U^J • olj'vN 1 j"'-^-*^ -> (_pajiVI '^•^JJ JJJ J '^tO* 

dili ji^-o AjV jl UlLia.V JJ2 j f <S j i A\ \q 4 tSLiaJI jys"iui,n (J_J^ oOJfi-o 
j_'' (_£ ji.l 4_Lo^_j 

Jjjp Oajj ^ j-aluiJ jlj <_£ ji-l A \<n-\ *i 4 ,n)Vil jajju jl — 

liltjA ^a;;-^ l^K ^jajll ililikil jl tJ-^J oAxlVi ^jajil 

L_l jSjJI j-a lilli <j*ai.Vl (^ic J tAiliiil Jj^ ^ AaUaJ! j-a jjSi jjj^- 0 

. jl jxiiujV Lj La ^ jj j>x dLiaJ ^ r-n u ol f.!.JjjjJI 

^jl jj£]| /j| ( j^ s l jpaLi) w > < ^ 1 -'^ jl ^J"* ^ ^J* j^ j 

La AjjjjlaJ ^ j V-i"l i >n (J* ?^ jjj£ (3 j^jj><\> jl ajJjSi AijJa-a ^1 jlgJJ 

Freeman Dyson jj^lJ jL&jji] ^ajj i.im-y 1 ?ox>u 1 jj j£j jl 

jl SUaJI jl£xLi Aj| ^.aJljjl Sj^ijl V ' " ^ ''j- ^ cIijaIli 

lji.j»« J.JC ^I'lMt.i'sf i I^A j£J . j)\ j.<u,uiLj J.I0JJ jj£> j-a La £3j-a ^ Laj-i 
4_^jj&) La 1 . ^^"'V' " jj^l jl^ l^jj .A-aax-aJI AiUall <_iLuu£l £Jj-<3 CS"^" 

JJC j-a J-i^?3 (Jfi) j-ajJa ^J^3 f.L^a3 JSjI ^^ifr t t l i V^ Vl 

LliLa jI*-aU 4 j^g \ n 4jsJLlx ^^ja, j! 4sUaJI jx (JSjJi (_jl j. a Ii.i iJ jl 
jjSJI dl_ax < ^»ij t ^ *Sl .nljj^^a jgll jjl jiill j* ^.-^ Cff^ AjjlgjJI ^JLaJI jV 

^ ^l)U aUaJl ^.aluG jl j£-a-ail jj& j-a Ajl jiu t(_^ji.Lj jl Aijjlaj3 lolj 

. A jj£JI Iaa 

a£IU AjaU Jja. 4 *\\ CiLjkj]l J.^isll (jiA ^ iiu&h Sal 

jjlj.ui.nl iaai31 Jal -(^Jl Ujl^lo J^aj Lot UjJi Jal ^ ^^jjSJj t^^uatJI 
jjS t_i.^3j j-o AjliCiLc j^-oJ <j^ia tllUaa^iLa j-a dj_a^La <xJ3 4jaLjJJ 
r m.1 1^1 j .,aijjl li* jl^la ^^Ic JJj ^1 V A^aLxJI 4Lu*.u3li : j£Lu 

jl jj^ll f.Lal& * (JjJnSj W ^ jjc. Llili. ^ jit! 4jlj£iil jLjax 8 j3 

-\ VO- 



4_La£i t_iLu4^ I jljLaj (jl ^jjjl^'irtll (j^-aj tAjjA^ak jl 4_uijx£ ^1^)3 AiUa jLa 
(J > ^^iui La£j .frl > >tk\\ ^^j^aj 4^Ux-aJI AiUail 

^JJ jjiiij Lpl <a_njJI j > 'i^ t (-LiLAjooJI ojlA La-lJC. 

■xj^i^a ^ jl (jC (JSj V La 

Ajjlxil SjLJI <-j]j)jj . JAa^e JJC. (Jlj V fr^^ t3-° UJ-^ f ^" > * ^ UJ^'J * 

Cj&la i 8t>^ i ) JoLajj <Laj iiit a^>>i-> (j-a ojLJI '"'■»''■ ^ l-ajj * 

{"LaJa-aJI ajLaJ! (JJJJ Ja^M ' <LaJsuaJI SjjLU]^ -*J^ 

i_Sj*J .laj ^ j .^jtAi £j — J JXaJJ (jj^Jl J*?>J ^ tAjUsallj Ajjali 
^Lc <iiJj jii&jT ^J&Sl) frUoill 4iUa J^>a-a jSj >LS A La 

.Ljaxlii I^Ja. ilia. <jj£j j ( ^ 1 1 V 

l&jlij LaJxx AjLjjll ^ (jjSJI ^ tAjjlj <-<U*-ojl 5iUall U-USL) IJ}I • 

.£)*a\ .^l>U tJlliA Aik^a SLvaJI ^Jdjt (jl C_l*j-a31 J-a • 



De revolutionibus orbium ^jSjjjjjS (jiiVjfuj <-jIj£ jl£ 
Ujj Jj ^aisJt ^jjIj ^ <5jla Ax^tc ^o£V ^Lc. Ajlij ^xj coelestium 

jC A»jjA> AluiljSi ^ ^ jl^ill C5 £l&li j JaJ .Ajuiij jSoi 

j^^>« ^ 1 <; > »$J /jjoxjoJI ^tjJalu: : IgJ ja. (_5^>i.S/l (— 

t'g>l j jl iaSa aI&L ^lij j dji jiJ3 ^kiiJi aK I jia ju^j 

.\<(jjjljSj LaS » tjiia. jpi-a j « i _o)jLaa-H 

(J C5*J L^J^HJ^J^ U-^ r <3; J cr^ UJ^ a^J-iaJJ S^liill ^0* 
ijpUa] ^fiis ^^yfy) ^^Jjl <^J*^ j*^*^ O - *"^ ^J*> JJ-^> j$\ 

principle of AjjUjcVI Iai* - Atjj ^jlijjjjS jjlU 'UJ^ lS J±J*^ 
Jiiidl jLIlc. Akj Lo^jc-j «UJJ^ je^i — mediocrity 

Hr-^j&tijsUri -\VV- 



(jx cJlUjj 4-lJJ <jl Ja^V ^ 1 • ^ ^»Lc pLojoJI jaJ Ijjjj*. ^ jlk-a]! 

(j,n^tjiiH <jl (jj£jJJ Ll5kJj.li jjjjSUall Ijj .AIaLiII ~ J?- <W ,_j-o ■ ^- jJ-ASkJ 
<-JjJ (jl (»J^I -^J?-^ L>° JJ^JI (JJJ c£-^Lc j^aJ JJA-o ^jA 

i"<r-i U" ..it j . (J.11A1J1II L$-lo JJJjJI AjjoiJ jjJj 4jLo (jx JJ^I (_$k. lS j"'^"' 

IjLsjjjjI 3ja-o ^ jj-ojj (jl (jJjjuuiJI (jjiiSI ^ <Ai-Jall jJalldl 

JJAO USj-o Jj^-i V 4jLll]l l_) JJ jl s Jg-lsLA Iaj*j Uj 

Ijjx (j* (_£^ll ^ J^ll IjJ-aJI iljl j^-all A-aJajiall tllL^ jm.all "'I 

(JSjoij AjjJaj jjaisij j .£jui! jil jJjjLjLoJI ^^j-lc ^ j£JI jjjjjLalill 1 jirjjln I jjju»!Lj 

d! jjluj j-a (JllljA^aJI 

' j ^jjClill jj^Il (jjjjj^k jJI jji^LaJI lion! AjjlucVi j jjjL>lll <j£3 

j 4 h->^>LJI (j-ajL-oiJI <Lajla liljjj La LllLc. 4 (iJLlA . LaA jAuiSlI 

(j* ljj*J] c^juill _)•"**.' (3^* J -j^*^"* ^1*JI ^ «l— lil Jwa]l» JJJ (jj 
Ajijjial] 4 u^ttill ojliull Jh/u.il ^ IjA J£ j*j ^LtSI jl j] .<iLa1*JI 

(j-a ajLili.1 (j£-ol Ijj Vj ^}-i>J pLc-jVI ■^•JJ V j .Aj&jjJajx Sjlal! 

jjjj ^iajV! (jl *— 1j£! Ijjj .^LqjaI uj-^ u^) ^j^^- ^Vj^*.' clfcO^ 
(jia UljJ y <AajJa <jjL*aa Aj£jaJ jLsj Ig-iV (jJAjiJI Jja. 

^jj|"i 1 rt'nV AjjjudjJI AjjJaj (jl .^ja-j^ll j-«VI jA I^A j — ^^jSjjuaj 

^- Uu J 4-<J£ J ja^j jl . Lulu j I jja-a <Lpj*aj*JI Jxau 
^aj!)UI Jjj^-'N JC.I jS Ajjiajil ^-iajj l-» (-JSI oj^aj Lajj ^ ^iUJI ^1 
j^^j 4jjjjja]| aj^jj .J^i i—ialj-a ejjLajj t-jllj-a (-JjLaJj (jjj (3^J^ 

■WA- 



J*J ^oL«J 4juh'iII Aj^jlaj ^ 1 1 >mj I v»* » " ^jjtiiijj) ^sl .(jjjSl^o 

■AtjiK Lo^o j ^iS' ^ti^/ ai >dif AuidJil L^<iJU JJaj jl ■ i ^j e.Ljjifll! (j^ j3 

jjc jjjSl^al! j)x l.lia*e l&jj jjaLu Igjli dllj ujlsii jlj . c-Ljaill <_£)la. La 

ii. ■ JjVt*> (_>aSLj I^A jl (jVI jjxjul* »g -lj_)yall (j-^J -(jj^ 

_jjt AjL ^jJalj ^jjiLuj^j (illjA 1j Mia. V^J^j^oj La — j_^ll U*3ja 

^jaull (j£l J LjJ^SJ ^jlS frLiJafl (jj^l jj j,V^ CS^i CS"^-?*^ 

j! ,1w nni<nll (j^3 ' "'" cilljAj .La ^eJaui j)_j '''J* J 

Js^l Lg k. — JjjaljAlli .^aI dljLu&l < JiC JjSija Uu>\\\\ Jllall li* (J 
.lillii ^<uXa l_S Jjiall (jj^ 1 UJ^' J<! ^ J •» dUl^ii* 

. /jj£JI I^A ^1 Sl_L^0 <Loj!)La 4jl*sI^. Ajl^-a Aiialo 1 . >» j (jjAxluj 

4jjlal1 jjC- jAaII oj& ^»j;^ (jx> ^C-j11j3 lillj £A j jJC- j^Sfl (jj^J 



(jJajVI Uj£> -^L^lLij •'■^ S-^-o UJ^- 1 cj' U^"M SLvaJl <Loj^UI i—SjjJaJI 
(3^*-^ LajS 4_i3»j_a«aj a^y^ja ^3»j_sAJ ^au (j«a i^jjjillj Lia>jj«aj LlS j£ 

•Lj^jj^j jjC- Ljajl (jj^J (jl (j-^-aJ I (j .4 j^Ull j 4ja»jljJaJI Lji J^>laj 

ii]LlA (jl£ IjJ .AjjjiaJl Igij^Ja (j-a — iijjiiia LaJjj — 

>ir»j LuV (jiajVl ^j^-J ■ Aj9 iVn (jl oIj-nH (j^-oJ iaia A^lj jlS-o 

a^lLix (j^ajlstj (_ylaJI lg-^_^ia j (j-4 Cff^ 1 ^ ^''N (j) • t^l^A I'lmt'il 

. Anthropic Principle ^luuVI 1-ifoJL <-i j*j t'^w^l j ^Luc-YI I^lo 

AaIuui ^jjjjI <L<d£ (jV ^£iLa J-1C. Ja^ali-a ^*jjI (jC ejLifc ^llaj-a-ail I^A j 
^j|j .laJ JjSlJLi AiDlc IjLLall 11$J (jl ^ V j cJ>J tjj^ J^> t>> 

^Lajjill ^jj^aj . ^sLaJI jl aaJ liLli ^Li ?Jt> ^>AJI (jl (j-a ^c-jfii <jk-) 
IjiA ^ 4^K]| ^jii^J ,ja Jjl jl£ (^^1 V jjjI£ UJ-^'^ 1 cH^^U^ ts^*^ 

Iai« Lqjj ~ (_£^)-^l ^- jjSV Ia jjn i ii ^^jII aKjIaIIj ^ic- jJ ft^a (jLluJI 

l^j « c ^jLudj]» Jl ^ilaj-aAj lliiai Lul jAjj (jSl j .« biophilic SUaJI i_ 

^^ic ^4>ajVl £jL*- *W a> -'J?" J <— 'LillLa] (jC- JliJ jjl (j^4J (_jill La 

Jjb (jVI ^1 -I^JJ y& L$J^ £ jj^ajA ^ ja£1\ j^kill (jx fJ=.jl! 

^ sUa. t. <1 ui'^l JUa. .^gAjLaJI f.l ■ ^ £LtA jja. j ijlc 

VLai2hl ^>i£VI Jjnii'ill (jli — vtis ^ljj^II — ^jaiAjlil ^Uaill (j^ La jl£-o 

^jx (Jliallal jj-n > <~\ (j^i>i ^_>ajVI (j-a tlllaijl \g '^1 j tilLiA 1 >«Ti ^1 Lg_jl jA 
(jiajVI J ^ljjaII (jl ^aisij Lul (__lgjoJI j CjLuJuII ^Uaijl *ljak (j-a Lu£j£ 

OuSj CiLjjjLiaII (jj^j (jl l^a. (Jrfua-aJI (ja j^jj IJlIj jji^-aJI (jV^Luj 
Ajju; (jjjlj f^lc JlIoJ (_^UI (3 ..i.iiftijJI ^Uajll ^tJjLl cDLi. 3^t Cll^a 

Lpl ^gisu V ^ SbaJI ^^Ic Jj-*JI jli lilj /djLulaJI o'M, ^^Jc 

tj^S ^IVfiMi^l c.Ua&V j .a^a (j-a jj^I p^^-kJ V jj* lilLiA t-iK.*' 



- \ A . - 



LaJ jjljaLa-x (_>ajVI ( _ ? lc- j ^jic aUtaJl ,ji ^ylc <jU^>JI ^JJJ-^I 

(jj.lia.jJI jjSj j»] j! US lj] Loj*, (JIjjuJI jjl -jTa" , „^ ^j^L^al La^J (jjSJ ^i'sj 
jaJI ^<u*jj . ( J*JI ^ AJjLa-JI jjc. j^U.^! f ->hr-l -i=J JS..*^ <jjSII ^ 
j i^al LaJj '""'^ 4 ■ >. 4 j'l j « j< 3j.li.ca oUaJI (_L_«al (jlS lj] La iJ \c- 
4^£Lo Ajjlj (jjjl ji] ^USjlaJl AjaJjjJl tlijlS Lgj! J Ji^^La!! <j-J^ es* 
^ya (JSlj .(_pajVl <-_ij^)iaJ a ^ *J^=> <— ■ >_^j£ U1S Up_a>lj (JJ}jjO dUaJJ 
L>* C5 Ci^^i ' . J W*~J O^J U^J^J-^' eUUl (j-a U.1jjJ ^j^» -yj 

J >-»je J*- (Lgi US JaVl ^Jt) aUaJI <jj -uj^ ^ 

jAj — (jj^jj-JJ^J! L-ajl oLtaJI ■ inj .IjLiajl ^-aU*JI .1^1 

tljjjjSJIj jjj-n, ■ „<Nf I j <iL_tfaj — £J-aaJI (j-a ljL!uj! jpS"Vl 

aUaA] ^ j . , ,.Nf 1 CliLul]! (j Vr» j (jl .<ijii>o A*jLi LgJSj j__aiin9.ll j 

C dfc^ ' . ' oJj^j>o LjjjJIj JjU^]I ^»_j__)i]l (__ELa AjjjJac. (JljLjjja. 

j^i 1^ £jLui — A j i ^i jV 1 »UaJJ ^jjjjJa t _ iH-Via _J*J — ftUJI _jl 

^JJAJ IjJj . jliJl ' _ ■ " (_gij (_£.J^-VI ~ *'H 4-alijl < _ y 2j (^jjoixjuill f\ l-i'lll 
— eLail j AjjjJaxil jl jjJI — SLoaJJ Avy nmll j| ^aJ! q\ A-aSljiLa]! (j^l^ill 

^Loilj Aj^aJoaJI j| yaSl (JSa** Uiuj .4_iaJI AjjjJaatll CjUjISJI limil ^ji^ 

(jjylj .4jalS tjjSj (jl (Jal Ljjl V] 5l j-vll Ajjjjj-ia CjU j\"un^ jjSUIU 

Ljajaij Sl_taJ| (j| Jalia 4-unUuYl «UiJ! frLu (' il *nl ^ (j-a ^IVuuiVI ^jSjiu J I 

t_jS jSj ajjj-aa-a oLta-il (jl I jjj ..laa^LAll (jjSJI ^2 UjJ^- 1 

■ alj-vll ^iaj^JI ^Lkill ^lLLS Jja. (^Jlfr 
t_L>j (jjSJl ^ji Ja^l ^ylc ^.Ij (jlSx ^ oLraJI JJ^-SaJ ^Uuiilj 



-NAN- 



SLl^lI jjkjsaLw.il (Jc-UjuJ "^<u>LttI1 i_S JJ^all JP (jl I. 1>J ~Y' 

jjlu t "* ^]c- frLalxll (_paxj ^n-in I^jI t " u?> i 1.1a. <^«jL,o ^^A j (jj^l 

. (jljJI Fred Hoyle cJjj* ^Haj-ata aj^j^u «6jjJu> Aiila j» — 

SjAJI «Ajjj£]t LlllajL^axJl» tilt ^^ic, 1 ^LoS?l J > life ^ ^^iaciuij 

JjjA CiiuAjl ^pll tiliL UjIj 

Dimitri <. anh'U ^jj-ojj oLljl ^ill jj^-uJI lSJJ^ Jj-^' ^ o.l<ic.!j 
AUaJI j jjjjj^JI (Jlo jx-alixil . jj^c. ^uiUll (jjall ^ Mendeleev 

(jli aLoLSLj (j j^JI j . jjb ^ jjliiiU! j ill I 1 ^ > ^ £jLJi 

• JJJ&ll jUij^l ^jVl ALlall (JjISaII J^Lk II ilua. ^» jJaA j 

4 nun II ojSjll jJjujj jA ^LjjjiJI lillill ^1*1 4_LuulL) ClL-iaJiM ^.1 <j) 
(j£l j Lja-alc. 1 1 > ^yLi ALjJa ajail j .AjLliaII J3*$ I jjutaLixil 

l^a. Lij5 AjI^jJI ^ jl£ ^SUll ^J^l ^Uui^l jV (jjluJI t> jyu^-all 



- ^ AY- 



(j* dl j£ — protostars ^ j»j <iA Jl Aiul£iJI ij-, mil di j]a*ij| 4Jt£ill 

o jSJI j£ a jl ja. kz. j J £JLu jj Loj . 1 g > r-iV^ 0**u>\ i."\-\nA jUll 
Leslie Li> 'jjij j t 11 ^2>-iil -iJjJj .Ajjjill tlj!ilclaaJI \±fi j^£U 2 ■ . u t 

jiljaij Uiic I jSa j . j^fo* 11 i_ sijj Lal£ 1 U» .>i ojlj^Jl (jlij 

jl .Aliij^ i (jj'un\l (jjj!}tjl ^jja, jl jjj^iU] jjjjjU (JjUjoU i—i^j^uS ^>->'i\l 

jS/ ^Jjij Ujjjoi ^J 2 ^ ^ jU^Vl Jj .^jjill £rU:ijVL) 

uy*jj} l>° d^jj- 1 ^ .dlj jjpjjiill j-o s ijiL'^i A j (jj^il 

tilljA j£j jaJ lilj * j tlulS IjI ejSiuua JJC. Clljjjpjjill U^J --^J 

l.^-i i g < djljjjjjjll -^-^J tlAj >>J^>JI ^.liluilj JJJ^J Uai 

ojlj^- <^-^J^ W^J '^-f^J^ ^V?J^ (J-«aj Uwa* Ig-J^ 

lj)l j .Ukuu Igj^ay-J j* jl jS-w ' ^j">.' » ^ J 3 ^ 1 (J U^? 

(j^j 4 ^oJ jUll ^fl ^ US ^ Sj^ Ljj\S 

AjjSil Ajj^jJI S jSll JU^o (j^Ja ^J] Lja*J 1 i ^> bjiii jl jjjjJjjJ 

B^ij jW^li Aj^I a j j£i .Ajj^j C^ijs^i ^Ul (JJjIall U- 

jLuiiu. jjljji S>lc. t> JSl ^iU^l Ciil£ lj] ji-JI J\ 

jx 1^. CjIj JjjjJI ^J>& Uoic laaa lil j .o jiil ol jj (j jUu 

AjjjJ ijall jli t*llj (J*ij Ujjfc j .3 jail jjjIj Cjaj ^u-aJ LJaau lg . >vn 



jjjjIj . JjL^I JU^Jl ^Lij^l jallill j^it t,,,.iUTil CJ i£j Laj Ajj3 
ol _sj (J£joU JUC- AjL) (J j^S^J Laj] J LlA (Jjlk-alsiill ^JJ-j l£ JJJ^-* 3 ^ L>* 
^Jl l^Lo U^J^J.^ J J^^d ' . J ^L^jjj^j ^"-ij^ c>° fi -^ j 

AaUall (jfr aJj^jjiaII ^^A AjjaII Ajjjill o j£]| (jl jx f^J$ i^^'J • OPJJ^ 
(jjjjjjj tjjijjrf Cy* l) J^iM ^La.I:VI j-a Ail3»<aJI AljlgJI 

Lpji I Oik Aiiau^ oj;ii.VI o jalt (j*^J •4ii*jJa]l AjjjjJI a jill JJJ^j ^ £*-JJ 
f jA'£ ^ t3^^ Ac_^jai £<a AjjtiLillj — ^jjL^J! jrtijj AjloC- ACjjjj oAuU J_ 5 -iaJJ 
iaiJI 1 jfcj .ojj^Llo JJjSI! jUs'iVI .ixj Aol jVI 

.a Vii o CjUjI£ Jjiaj AjIc^)1 j ftlj-vti (Jj^jIuI 

Al£juba Aa.I_oJ Aili (jA^. j J \jg W j-a \\\ jjj^a ^j'nk~\ n LaJuC-j 
jya Sjl^)^ AjI ^IjJ (j! ^ jl<J!j o^Mj^oW ^ jy ''H ^; ■ V J .AjSUa 
' m ^ eXl frLjaOJ LaljSI (JSoiul -j^'a" .Ajjjjll CjLlLajtJI 

^^Jc JLaJXJ (jl Lj, ll^x j JJ^Vl A_££]| dltj ^» _aa-i3l <j^Jj ^' a * AjIjIaII Sjl jaJI 
CLlL^.j^ (Jjl-csj jl j£-cJ A^AjHa AjjjJ ^LaJjl lIl^Ic-Uj 

La lilj . (AjjUI CjL>j^1I jj- 0 ( j±pLal\ dilla ^5^) (j^" Auli.!.} a j!^p>. 
j » " La^3 jjiLvol! (jj^JaJI (jl 'J? J J \M ^ ^LoAjVI A-illlJI ojiaiJl 

^J)J*jlll (jV J ^)JC- j^jjJP JJJj l — J L^ J^J jJ Aj^JJ si jj jV 

f*Jjb^ c^'-^ ^LaAjl (jfr IjLa . dilj j jj jaj AajjI jl Aj^Ij ojlc- 
IjlA (_>» ; iS ^diljjjpj^ij Aj«j^Ij diljjj j^>j AajjIj A ~ Jjljj.' jj^**'^ ^jj^j] 
jj . 1 g K 1T1 ^ j LjaJ ajpluiA jjC ol jail jV Ljajl 

CjL) jJj^>J A ui^-n Ajuuiall J j-aJI ^» jiL^ii j'a* ■ " ^\ jjiiaiJl 

.0 jjl->-^ Ajjjj Ai£jouj --^ ''^1 Aa.1 jj lilj .AajjI (JjJj 



At- 



J^JjiLJI (j_^SJI k-tu£ 

(JaxJj .0^1 j AlaaJ ^ Lja*J 1 g > >i» 1 iajJ ^J^-II (j-a (_£jJ iZ&lj J] 

(_£ jiil ^AjoU ^^£1 J A-llfr t _ JJJ^J (^^Id Sjl ^pJI A3kjJ (jj^J (j' ^ . '">J '^J 

ijLjja I^a (jjul .<_U*j AjjaII AjjjjJI o ^jj t— 4- 1 <j' 

f.U 'l t JLusJ <j| .4-ujflj Jclioll AjboulL Ajoijjj aK*1o <i3ljA j .AjliSJI 

>j'la> s! jj s ? ^"** 1>^> Xcj^ i-*KoTi A^jj^j ^jAijii 

\,~' \ (jli^Q jjjj^ll ^ jl-^l (JJjiail l^J^l-ia J-^} 1^ . 1 (j « ^> <n"ll Aj.n l 

Jijc. jA-<aLi*JI tj^liJ ' '«« jp jl IjjSiJ (J-al-^- cJ^ 1 ^ JjJ* 

Jj^q Ajli ^=».jVl t^C-J UJ^J^' ^J*i"">"^ & ^ i) J 1 ^ 

(3k. Jjkj ^ Ajjjill frljj^ ^Ic-jLajcI J^a l^]j -f»j^^ J^-^ 



jj« nft"t\l (jl (jJ] Occam's razor ^ jl <j-^La Li jc-^j .ilAi^l . ^>^ll 

jLp>VI *^ ^ Injun 11 j 4ajJal jll Cil jJuuiSoJl jSJ j .V Jl Jt*ial jJl 

1 " ^'"*- _^c]jA l*]j]^joi ^tjJajl Lo£ j .^jlc jjC- t-(^^ f-J^^ J^- 1 j 

<Tojc-n.H (jj^J (jl (J rt'l"* J^C- Lo^o ^jAJJ La (jli (Jj-*-* -""^ ^ ■ 

(jxiiJa (Ja..Sj <jl Aj^LxJI JJC- n-iinll ^^Ja. 4j3 (j£*J -la.1 j ^ jjJa j^j lilLlA 

.oLdJI jA ^jjJa^aJI lift j — ^ jojoba ^.aIc jjmSn 

(jl (jj^j t*]-}|-i=kl ^\ di-Qj ^1 :11a ^jjc-I 'UjC'I La ^jJj ts^-j 
t-il&S/l JULS/1 <^Liaj «--ul£ AjjAJI ^jj^ ls^j .(J^al ^ uj^ 

IjiLj jjl <Jj3 I jjLa jjjjlll JliLVI O-a JJj£ dLiA <jl£ Jal .1.1a. AjiLja 

C^Lla Jloj j^jll jLoiiVl (_M ^° ^J*^ (j* t^tal (J$\ JJ^j .ASaIjaII t>JJ 
. K ^ i >i tdiiLuol <jl£ 1.1a. (Jj^aJa L>0 • *ljj^ <j-^J (jj*'"'^ (j-* (jiC'Ldl 

1.1a, ItImhII * J>aJI (JlaJj j (_pajJj]l (j-a ^^j^aaj V I.1.1C c*LsjjJ1 jjuj <■ j£s 
l.la.1 j (_>jj^ — t*l£>Lail jj^o -la.1 ^la £x j ^- ■ j ^ii 1.1a, 

^1 AJi ^Sia-aJI djJ jaJI ^ JjjoLouII 1 j& ^Ja (JjVUia.^1 La .<Lili <L<uaj - 
t . ^ ' ii V(Jja. ^Aja. j jjjluJl (jJJ^Li (_^J-o Lff Ic- ^Uaiil (jjJlJ CjJjxI 

Ia (j^l j .A-LuiLi-all JJC. CjVLAia.VI s^A Jix ^JiJ (jl L^J^ ' . V' 

(jl I^A < _ 5 -i*J (J* A^jjl^ll JaaJl ^ ^jlj — LiA J ja. tlul 

Ajuii ja.j jl£ I jj .^pLLVI ^ V ^^ilaXuo! ^jjb ^3 I ja*x LuJi ^Ua 
^5 UJjl jaJI ojlA (_^La (jli a ujJjaJ! (j^ A£. ^Aa-A ^^Ic. ^aajlj 

jLti jjjIj IjA frUkll jC-Jlj j .LaLcj -^laj-a ^j-oAt ^JjuoSu j)-o ^J)-?- 

J!5La. ^ ^JUJI ^JslaILij . observer selection effect Ja*%J) 

jia^U! ~ CLul liila AjllaJJ La J<u*lJ (jl ol Ji ^ill ^JUJI ^^Ifr yli iaa.Xa 

(jlc JjjA Jja «anthropic < _ ff jLuijVI» jaSioll Ioa c 3fL jSI .bIjjJ - 

AT- 



j^j AjjIL J] o^j a^-uIIj JUJI US <uliU«VI 

.3 jill el jj] Ajti 

A^Ua LJJJ^ JcliuJI <C.^ JLoJ*j .<ilJi 

JUL ^^Ic yic. ^ uj^jj 4£jL1a1! '"^ ^.,,^11 

^a.LLa j jjjS jJu ULja.1 (illjA t j£] j SfrliSlI ^ ejjiia (jialiaJl jl £-lljjl 

•resonence liiila ^».Ua1I p-s >;Vill (jjjjljjjaH jc-^yj .acjjuJI ^ 

^j]aj (jl (j^-«J £SUJA ^-<wj ljJ_^ (jl I^J^I (Jr->»_ll (j^S <J^*^ 

^^yit _^i.l gj-ilfr tjljx j^Ijj .4 iftjui^"^ <_£^J Uj J ^ (j-a <JjA£ ^Iaj 

JljJljj Liajl (jlaJ (jl Ajx^j^II t ' il jxl j£^jj . I.i». ajLiVI ^AjJolJUj a^)I.Ji 

.Ajjjjil jl AjjjlJI AjLsaJI At jjj ^j* «^J£ 

tj] 'UJ^J^ (JJ^" 1 JJ" 1 ^ ^tiLaJI jA (jjiiiall jl Jjj* liljjl 
< jiajia A ]| ^ j^jll AiDljll j» Jjlg-ll t^jj (j-o (JSI Aj^Lc (jjJjS 

Ale. AIUlaII ^AiUa — AJjSJ!) ' till jl j 1 g K ■** 1 1 . < ^ ■ ^* f^^J^ 

lojj Ljajl <^-iM^ ^ >^JJ <j' s^J^ (jfi^i U^J *<jj^J^' > 

J ile i jj^l (j_jjj^l si jj «a jl ' . '7- J ^ ^mTu*)! ^aa 

— - jj^ ^ ^»Uail jj^ic ' " A " "'"^ A (» J^W^ C5 ( AJlj£ — AiUa) j)-a 

AiUalL) Uj.„<\ l (j^aaill (J^J^ — ^JjSJI o^A Aic. (jiaJ (jl fjAlj±i 

AlUal (jjikll jjulj j j<j > j . jLaJI ^jll Jikb A^ja^ixll CjLujuAail 
S .-vjQ, A^llall ol jj ^ J^"* " a jVuri^\l jjc. jajjiLjjjijil oljj j^it 



-N AV- 



^j^>j1aJ ^jaJLxJ! t-i^pJl *.LjjI ^^jj^aJj ^tolj^j ^j^Lj ^c-^)ilj 

j J3j Cj3 j]l cllta ^ ti£Jl£ jjjj cJjJ* .AjjjJI <LjaU jjlgilo 

l^^l) ^)] jli ^^ljj ^a^-JS (j-aJ ^jjjSjjxVI (JJJjjjM U&^j^ L>° ^ J 1 "^ *" 
al ^jjjiaJ a^^ 1 ((J^-*-* (J-*^ > . 1> ".1 CS^" lJ' 

(^^Jfc Ijaalj ^.'ll n-> J jl^)<U.mlj jli «.!iLaj (3^*^ C_J-J_jA (jSaJ . (jjjfLl^oV I 

^ 1 Wu nl ^j^a.! ^jlo Ci>Lj^lll .3j£all jLaikV Aj^ij e-lja.) 

^jjuL i^lljA .^L*i UjLixa fjS (JjjA ^jj^^"' (jl I j'iUj (j\ ajjJ! jjjl_jjj3 

I^A CjIoaS pjf A-oj^UI 4jUaH .iic. jit j ^2 

mi^Vl (Jiuilj . CjlaLijilj (J£LL« c^JLiA .<i^-ui 4jicC ^ju^aj 

ojSilj Ajjiill kj>jjjl\ Sjiil (Jc-IsjILj oJAa^a lSJJ^ 1 (J-^J^ 

- \ AA- 



^JJ 4 (j^=^ CjIjLja. (JjSj (jlj (J jill JaJj CiliUa jj»"nui«i 

.Jaa^La jJC. j oUaJt (j^a LilLi 

ajft Jj ^LaAVI JjjA LaJjC ^ AajHuls jf (jfLaj <^i31 La 

-«SlL*-a» aLL-j J£j ^ Ajjjill i jiJl S^Jl j] Aj IjWill ojiull AjjJaall 
.AjjaaJL; AjujUS (Jj Ajjaj AjL AIajS •> V J=± jLli-a LjJ 

tUJiL jA UJiLo jj» ^jlsull j LuL> 4 Kin J £ jJa ^ A*jLUI AjU'i,.iV1 
Akjall Ijfc (ji jln j£ij J_aa. (jliil L\A lHa. j Lai Aj&i-a tlul£ jl j 

ejill (jj^ (J^** 1 UJ^J UJ^ iX'*""' V^'^ ^J^* 1 " .La .ia. J] (_pa^a ^AC. 
(jjSj Jj^j (Jj LalLa A qV*T% a Aj2 ajii]! sAuj ^jj^J (j^ij AjuiAj AjjSJI 

Aajs (jl Aajia. (jj . 1 g . ni*i jjij! jil! Lp£Jj i. '«* i 'A J\ ij jil Altai!! Aja 
c jjouI « j-ij ■ olb ■ n» CLi) jill J a J' "J^"J(3^^ j AjjaJ! ^ jail 

. j^jJli J] ^L\aj (Goldilock's porridge dljL-jijc. e Ja«) iLaJI 

JS ^\ George Gamow jLalo ^ Udl 
a^1*J1 aLjUJ Jo jjSil jLJ ja^JI jLitfl jrij-i 

:«Aj^J! (jlaJl» alcO ci^J <-kj* <— fiLii^! Aj^aV <^jLa)\ ^jll uJu^ajil 

jSij JU j .JUSUS 4JZ JIUA iluLSj ZiJLu 4LS JuA jSj] : Mil Jtij 
Jlij .ii£)L? 4JZ JILL* CtSLSj dU* JSSJ : Ji) Jtij 

Jxj La j*alk> Juaj ^j* fiM ^ Jl J^lj 



.JZul j*aU& Jj^ttu qS a o I I o* jxj jJ <UI 
(jjl) S djj&i t T t jI jl j Ija UsaJI Im O* Jill JJI 

.f JZM £y* jjSf UsmmJ Qi£ 11a jSJ .AjIjJI <jj> fityZi JS fjJU (Jj 

tfljj - JjJ* dLiA {jLSj .JjjA dUA oSJ : Ail JLS j£j IjJj 

U>iL qIj f»jaJ/l (j* j^aLiP 0> JjJ* JJ* 

J*o*j of <^ O^ ^ d**J '^1 j*lui^}l Ctl jl+iil ZLuiIji OJ&I 
ylem fktt (/jjill ( Jj^^ l 0-* g"'v*« 0^ J^l j&ljlll i * cr^ 

f& jii jjjLy pi ah qmJj fj ji 

Q<\-\itt j\ jl Mil jl JjjA j* JaII gjliuuj Y <\i\t IJa sI&la ujU L$a£Jj 

. dJj uLS jjaj Ol 



jl ^ jjii]] oJlisJI AijlaJI j .SJjli l^_i3 ^jjjjLu^I Ajjbjjill (j^ajL-aaJl 

c * f 

iiL.ll Jlj V (jU j cljjjill ^ AjjuiLjVI (jjjl jill libaus lLlqjc. dLI 

SjtaL) CjV jaa-all ^jS JjJaJ (jS-oJ •^-iJ (j^J oj^l CjVjaIJ! £>ia*J 



^UxJI ajft .laJ jj| .(YV Jlill jJiil) 4^ 

Ajjall Ajj^jJI 3 jail ^jj^fldl LskUi^ J-^J ^LJa tjiijl (jjJ^V^ ^ .' ' ""V J 

^^1* t^v^jiii La u' '^'^j . Ij^Aj ^LJa t '«» 

^C.j]| ^gic-j ?J^J J£}*^ lilliA (jj-^ *^ t5^*J 'Ji^ <— £AliJ (illiA (j jft J 1 u 

I jaJ f$^aJ Ail V] 

(jLl «Jai=kIiH» ,jj .aLvaJl JijJiaJ Aojuui]\j clii juilll eOA (JLo A in 1 rTh u (^^La 
4_<^<J! CjV jaJLail (jl Luil i J h njl AjV UjIj ^>i.l e^^^i (_g^ 

jA>l jj£l 4j_)iiLAj La Ajj^iaj Jajjjlui Lj_jl jl A U"i 1 n ^ j e^p. lia. (_£^>a.VI 
(j-a Jjjj (jl ^JialuU V LeJj 'ft"^^ tl^ 1 LaLaJ J^aJi (jl (jS-aJ Ljjl jl 

(jV Ajjiij da^ll ^ Ajjall Ajjjill 0 jilt 3 ji qa (j/vaVi (jl j <jjj^VI a]j£ 
■ ^ <-.■■>■» viilj £*°J . tiilj ^laj °j " r (jljL-sax Ajuolall ^jiii-aliJI (j^Lfc 

. CbjJ JUJ1 jl j^jj AjJLaJI Lua 

ajall t^llj — <SJjuJa]| Sjiill ^jc. 1 jLa jSl ,4j_ajill 4jj_oj]| SjSlI £-_sjJs ja 

diljjjpjjjil (Jjajj ^^c-UjiVI t * 1^1 Vill Jl* ^Luil (jc. AjjjjjtAji 

AiaxUaJI a jill jj .LaU Jlj V Aj^J l=k.ja. Jal liA jil jl 

1' iK.*' .Liajl d^y&u Uajjj tJaia Aju^^aJ (_>Jjl (j_>^J^^ Aj-saSJ 4 }■> fi^a 

(jjJ^Li ALa La (jlS-a ^ (Ji.ljl i 5 1aui> ^ eJ_j^.j-aJ! (j^aj^SJl dlljj 

(jjjjSJl La ^jaJ »>^?JI AjjjJblt (j| ? t _)JajV1 (^j '"igVil L_flj£ . (jjlmll 

^gifr Ljuj\£ i(j"'l;^ 4.^ > hll ~ jt- <H ^ygju La ejlc-j .jLajjVL <1« 
(_^j_jjll J j3 j]| jpo 'ill al ^1^)3 jA ( La jjl .(j^iLaC ^)*ILaq 

^jjj .AliLa (jjj (Jj^io WjUjV ^»J^-5I (J^-$J! Viir > /ill (Jasj ^jWuh'i V U^.' 
jSjij (Jail ^11 jaj jLp3 j aLai ol _ajll L_ia jju nil Aa.^p. <laij (JjjusajJI 

U£ La] jl£ 



(jLuiJ j-^aV^ Jj*J Jil-lil ja-J A^ai-all jlj^ail j_)-aj*J eljoJI jL^-jl 

Aj^ajll <Lij\ Jlo j-> .^jajll jjjj f. \ i ^1 jlill AalL-o jilo 

(Jju=kJ aIjIa Aalla JjllaJ j J^ ^ J-a <*1l)Ij jl ij£->° J-i*>iJ 

.^Lj! e-iaJ Acl*^] o^kii l^la^Lj * j^- -» ^aljj jjl n»>o\\ ^3 Whin 

j^iii LoAi& a aw . -^\\ Ajjjill SjStlL jlijVl A_lll ^ ^»lA J-alt ^laJJ 

<> Vw ; L^jljjjJ^ljj l^jljjjj^ 1-it > n'n JsJ.iJ1 jaj ^ . ^20 aljj 
^11 AjUxjJaJl Ajjjill & jail '** **■'"' dllj J j"-" j • I i.'fiT i IgjJaxj 

JS^^o <"*wuj1 jjl . CjI jjj^jjajil (jja ^)IjIa ljua sl^j Lilil.} S^aJuxJI ol joJI 

jLiUll ^ L yaji\ clyj=J Ajj^j r^MI >*\AY ^ 

Ajudflj tliajil <J1jI jjj j3 jjjll (j-a AjJajj dilj ' " "■ .LLajJV ^ 

Cj _A2k. j .^-ftiaaJI Aoj^L^Ldll AjI -> ■ nil ^ _ < }*Jjuia j^a'^ AuS (jj^a. ^jll 

Ajjj^I ijall 

^1 Al jjSLii <, Bj»>>i Jcliall jjU AjjUJI i^VlaJI ^ J .AiutJaJI 

ojLeil jlgjijj . IajI Aj^Lc- 1 " ' ■ "jl ji 3 m (j-oj^ia t—Sj^iiJI (j^J 

jjAj — ^juj j£] (jia jjaL ^ ja. ^Lj Ailj£ (Jj-ojI ^2>jU Ajj^ill 

^C.LuJj .^jliJI j^j ^IjIa 1 ■ (jjjLftJ l^jji ja^jll (Jilj (j-o l^£lkjl 

Ic-ja. j l$i!lUaJj SjI^_lJI sljijl Jib y^j A*i^lJI j! j-JI jjjJj ^ !1a 
liliixj ^jla < '^ihi 44jT,hH S jail CajI£ I jjj >CJ ^jUJl f 1 ■ uc« J] 
dl jjjjjjjjll jla (Jjal 1j] Ul . jlaij^l I^A ^laJ a jail CjI jjjJjjojJI 

.A^jVaJI (JjlaJaJI i ij. S-'^-j O^J ~? ^Ijj 'c ^ -*u JtliiLu) 

sLpJ A^j^UI (JjiVI ALijil j^LuJlj jjJjSlI jjij jjlu- (jiiiUJI ^j 

5jj^)]ail s^J ^5 jaj -iS 



tliLLudJl £JJ*J -^jAl) CiLuutaJ J^i Jla jjLaJI J^tl jfr 

.jjflaJI SLaJI ^Luj jjili 

JjL^aijl iTin Jal . jUJl ^ jVl (jj^Jl cr* 3^*-*^ f» J^W -^'^ 
^^Ic- A.al«j ->j)jljg \\ j qi^jj^liqII a j3 j]l (j! ' 

j] .<.UjiVI L5 I& 4 qj» ■ ^il s jail J^^j 4 i*s ^-^JjUjjj . jIaAjVI 

i jail (JiijLS j] j .cLijJiakil ^-jjjs l-H^ [_]£.uu]\j ^jjjjjjj^ii 



LaU lajj-o ^jVl J^JI ojLail Cul£ £1 .4i\V> * (Jj^ luu-b..j 

(Jjsj . cjI jj j tiiU jji&iy i j jjj ja^i j jj j^iii 

<^l) j 9jl^>a. AajJ -ijc <aili^JI <u.n^ II ^gJc- ia3 ja. j Aoilj 

(JLiLj^ij^JI ^jjljall AJial^oJ! ^ ^juuLaJl jj.il! dil jjj jp j±A\ lLlixJ 

j^ya\ > r"M rtlj jiVI 1 i A (Jj^T) <jl (jS-<u CLlLaOjoiaJI o^A jjV dilj JJ-^ J 
(jli lillj .{dil J^J^ jLjsto bh jI-Ia^sIj dil jjjjj jjjil 

CAjjjjjJ! jjjj UJal 4_ljl jaJ! AiUall £JJJJ <_jlc- till jjjjJ j±A\ 

' ' ';•«■ ' 4ual£ <c.jjjij t*i (Jj^sajJ! 1 j] L« ^j^C .Liu.*j diljjjlill j 

c_lxj-al (JjL^-U (JjIajuiII ^u-aJj .£JJjjJ! SjljaJI A-3kjJ (_>Jaliijl 
l^jlilj^j dUjjuiaJ ilASLL JXaJ Jj^JI J-1*J <jV i—UUL-aU 

-us j ■ ' da jJl ^jLg-iil j^ij . (JdiCill 5x.jjuj tillju 1 > * 

ioia Ai«jJa]l o jSILj \ .«*\\ 4jjfLa«JI till jjj jpjjjll ^ )Wu h'i Vj 

^jjij ^^j^ljjJ (jjlj^JI l3^t! ^Jaalll tilt -iicj • l3^J *-^^J ^jj^J (3* 

A^llall 4iUJI ^jjj sjI&V aJI ^*1Ua a*j <jV i-iAj jjull j cjU jj jjJI 

<i ^yjxj 4_Ja1 jSjxj^II Ijoa jli AaIj-oII 4jjljaJI ^iLkll iJa JjUJI 1 

(JSjVI (jjjhijjiiSI ^i<-a (jV) • diLjjpj_^ilLj <jjlLa l^La (JSI JJC tilLiA (jj£jjuj 

(3^)^11 I^A <aa.JP AajJ AxUxjj .(^>^l 4iUa <-*Ug"inn (JJPjjJI 
A^jJ ^^ic lii. ojy~ai diljjS J^)^l ^tJL-aJ 4_pJlC o^^* C^i 

AikjJ CLuLS Lo^jc. ^)JJ^I jt-a-ijVI tj«a AjjIj j^j^ia i^lj -^»JJ .ojl^)iJI 



^u^J iiljL£iU 4jj1 jaJI AiLkJI ^ JSli Jal 4j-o£ jS jjj £Jj*a}l o jl jaJ 

Aa.tj Jj 4^ J) .IsJj J] .iaJj CjUjjjjJI ^1 Cjljjjjjjiill 

^jx jjj jpjjill dlA.^i. <U^^yaJI o jlA JUC. j •{uj-Pj^ dlljjjjjj <1uj) 

qa JJ^j joSI Juc AjjIj diljjjjjll ^1 clAjj3j^>f!1 (jjj 4-iuiill CjjAjj Aaxill 

..1^1 J ^1 

ijiJI dijlS ^liw j>u ^IS <_£lll La Ajjj (jVI ^j^"'— '* 111 j 

Cllijj f ijUr-l ^lll 4-jJ.lxJl a jj-aJI CsjIS LaJUC. j o jl^)^. oJii 

^jjIja j Jai ij^> jj-^ i-*iLiA Loj^a ^j^jj^Jl ^ 'i > .ru.1 
J£ >' ig'i'iV LaLaj .1^1 j ^gJ] -1a.1j <— ia jail .lie 4 jnnll CjuI£ j It jj£J! 

lIj^LcLLj 1 1 1 n <> i* (JLa 6^ojlx]I 5 jt* i ii mil f> J>"> 'ill ^jl .Si j-> 11 

ojjia ^jj^Aud ^LkJI o-iLaJI olA e^al j (JJ^JJ J*1J"> 

'J'.'J ^CS^ #1-m»^» ^ SUaJI tlil^j Ixjj (Jl!LaJl tijif") ^j^Cj 

■ Cal Kj-> mil ^jmi ^> O^S^^ LS^" W-^J^ L>* jJa,>*ill (_^Xo (j^C 

jj3 j]l <iLoJI tjj^Jj .ftLa %Vo ^jlau LilLs Aj^>fll CjLiljAaJI ^J^-J 

.la> AlilJa LajUjjI j aLuJI JUuJ Ja _jia=k 



^LiaaSJ! ^jjjiill AjIc Iaa Xila t, '«»>ol jl jSI A sjt > ^11 

^j^-Vt ^^oli -Uj^II ^IHII 

tjLd AJJJ L>* ?eLpJI A La$jli^al jx a jj^Ja La .AjjoU 

(jii^Aj jSI aJISj]! (J*?- (j\ La ^ U, UxJaJjjol jlj I j^jI duLaJj 

^jSLltJiA ~ ''^ Lk^oC- JaJgJj o^o AjLa _jj£Lj ^i\<u*,11 <" 1*1-1 ml ^!lo 

.^sAjjIaUj c.L)Sjl (jJjSl^a ^jjkiul 1.1a. 1 jj>r-»q JSj^UILjj lV) <jl ol \I ^ i nj) 

* ' * 

S j4j ■*»*« ^ja-ia .(jJJ jSJI ^jjjLgJ 4 jnnilj 4j ^Jtiij La (jiJ 1^3 (illj 

S ja (JLujS SJiLaJi j UK«i :aJISiU Jill jifcll _y> jjlill ^ 

ijc jki LpS/ *-itia-a ^ajlli ^LuLiJ^I CjUau^ll 4^ilLi Lai .UpJjjU 



. Ljjlj oJuLa Aj-aLi. AjjLjj^^JI Alaj.il] jli Asjjla]| o-i^J .ojiil Aluea^a qa 
La jl£*a ^ sjLo tliA^I j UISi :Aitaj}l 3 jal Aiuullj JLJI jA (JjjjJ IjlA j£] j 
AJLlJI s j3 Al»-ai-c unl LcK j IgJI ojLail (jx AjflLjal AjaS '.^ LoK 
l$J V] 1 g St . h (jx fC-jM ^ J A-a^jJax AjUaJI o jia lilj .(_£ jSl 

.^aJ aJL^. ^fl Lo£ S^laJjaiA ^ji-aj] jljjj jl j£-«J 

jjj aIaa* a£>Ic tlil jiui iLa Brandon Carter jjj^ uj^^ t_Lia£l 

ojljaJI (jl (J^ t^^ 1 f JT" U -»*l ■ — j ^ * * oj.uii.ftJI jjC. AauuII 

j^ojj .f-Ljaall ^1 AJLo j^JJJJ tlua. ^JauJI ^1 bj^_^a ^fl gj J_?^ U-)*^ (J -0 
(Ja^JLj tAiUall tllbjj jail (Jku tllia. ^IxjiVlj : jJuLjJaJ (3^"^ lj' *J^J^ 

• ejljaJI Ajla Idla. ^iiuJI ( _ S JJ (jjLaC-Vl jx (jiLjJI Jjli-JI w ■ >■»; ' * 

• i _ s -l*J (_j^jx£ jUaiaJI (_£>L». (jx 1 g L. ■ jAjj Aa^.jLa. l!*^ Ailla Ljjui/ul] j 

^ic. t_j£l j£ll (Jj£juIj I jjj t_u«Jj &1a (J-aaJI a£ja> (jl ^jjjSIall 

JJC t_l£l j£]| (JSjolJ 4 jl,nfv Jl jj V) L_4j£ ^jJa jj jl (ja A*_ll Igjl (jx j 4 ^ - ^ 
jx jj£I ^IajIiVLj SjljaJI (Jaj ^ic JJ^VI ^aj>jil -IajxJj • (l-ll^ A-ajg-ia 

(JI Cii ^1 i_i jjJall (jli. ^ j>l* 11a jl isjcl ^Sj J^-^H t5 k. IajLuc.1 
i^3t±uuel\ j t_iSI j£3l .aI^LwlJI oj»*»h^II ~ j> "'^ till jL^ij! 

(j* 6 jlji^O kcjA^A ^JJ2»J (jl jj^ ff^il (j*3 Aj-iaS (j>o 

Aj| '^1 Ajjiaj (jx JJJ^ t infill .(Jjo^JLj tj-eju ^jlill j At Mi<a\l ^»j2»jll 

Sj3 ^Jl 4jmi;Kj^]I 6 jiM 6j3 Ajuolj jli ay^jJl (j* jjlC-jill ^g-lc Jji r-lt II 
AJlila]l tlul£ j] . ^ • £> Aiia^Ull A^jaII (jx l^a. Ajjja jj£j (jl t_iau AilLlI 
AiliuJI Cijl£ jjj j£JI iin Ul j AjfrlxJil l^JS f ja-ill clulSl 51j15 (^ jSl 

(_^l .s jn"iin^ll ^jaJil tlij j£j Lolj AjL^ l-g-& j>j^^l tlul£i ^LJa t \* » >il 

.(JSI SLiaJI ^j-ajS tlijl£ (jjalLaJI (jx 



jjj^SI tiiLiA (jt it Lal£ jjjuI La±uL* Aj^jjui La (j! j! La£ 

.sLaJl L»£>L« (jjSJl <J*^J ^jJI J <tulujVl ^ <<4-ajXa1I dilijL-aJI» 

^jjJjLjjjiil ^jjj .Aiiii^ajl ^Jjill CliJ ilil <awtaj! Jj£ ( jJc jsJi J\Lo£j 

LjJ jjjjuo V Lj^aLli jJllj La ^jic 1g I'st j <LuiAA« j»l3jL ipji n-^\l &J$J (Jjlja. 
(jjjjLv j J p Laic- (j-o 4-4 jC. j-oJl JJC- ^j-o _a*_<a"i]l ^jjo I {'\<eX\n\\ Sa\ . UvUal 

sift Jj£J AjJJxJI ( auiilt ^ £ jLaj jjJc ' jjjt ^-iLi yJsLuia al 

^jh'iuijMi Lajj . Ifl.ffU-N AlsLa Cil Drv si* Jla3 ULuuAlj >■■,■> II 

JaJJjp 4<j<vC ^Jj-iaLjj £5-iLva L>* r*^J*^ fl ^* IjSliu ^jl La UJJ'^' U ^ 

^LiaU 4 imiL 4_uau ^ili La Jl*J JLu ^ 4Jl£ LaS ftijVl 

AL£ "UuiJ U .LaLaJ ^Ac _aAj - ) AV 1 , ^ o Y 1 1 Vo ojJ^V* 

.Ljai *Lpl£- jAp JA\ } VYAH AV ♦ ^ ljA?J# csl ujjj 
La£ _jA ^ill ujJ^j^^ W^J^ ^jLji ujjj^^I ^jj^ <j1 LjjLj jja life ^^ij 
4j] ?j»4-a I^A (Ja ,4jL<JI-j * ,\ ^Ijau UJ^J^>^ L>° <-)2" ^)^ JJ| 

,La ^-^a*l (j* AiLWj sAJjJJ (JJ-^J t " I'll ^K"hnJ (jla l^a. (Jj'uJb jl-iia4 * AaJ 

dilj jjj jJl ^jjSIlu : t > i"ir- L5 i& Lulj "UjUall 1 1 i)Vn > » j (jjjj^iii ^ (Jal 

^^J^ jl dlljj lillj* (jj^ (j' ^— '^J^J^h^^ 



j] .Q ui^^lj (jjSJi c-Lalc JjIjIj '-ill 4jLail j 

ptjjjui Ujiu (J^^ t_ijjji3 Ijat SjajS Q i'iUa Ijjj .4 'ill diLajL-aill 

« c—ila^l i^-toll)) ACjAya (jla ^AuXaJt <ll Jja. ^jUIujI ^l SJjmJIjj 

UAji* ^ .SbaJ] ^oX* jaL (jl£J V]j Aajli SjLixj ^tijlia lij.^ij 

.4jLa-a (jjSal Uji^i jl ^JX-U ^jJ] ^U2kJ Vj Lia xl 1 ^ > ^«,l (jC- 

la£la j_a^l! J«y^ AjULj <>a JSt ASj ^aJJ <J t-laj JsUjJa» 

Aja-a.L Ajjlla JLaAVi J^Liauj AjjoiLicJI s^A ^jla. (jSij .ftLjaJl 



(JLjauo < '8 > njJl I^A jLuiLa (J^laj 1 > Ir» j I j i /-it j ^jc Ijjju Cjl^a^oll 

Ajjlc- ajLa .^aa. J tjj-^J (^jJ^ (J-aaJL) J^'Httj ^Uja* jjV C^^y^l ;J ; 

^yJc ( f>^\l i-kc-1 1 h'n n-w 1 «LuJ» JJUujjoi LaLaJ bjli. lj jS jli Ajj 
{ _ f St jlaJI eLjafilL; J^SJ (jl P^ali U^iaJjj .AjjIj Aula j (Jjljja (_£-La 

^J^a ^ J (-jJLji ]■->» i^i Lj_j ^Ujj La j Ajj^a _JJC- A-aJjoa AiUaj e jLoma Ajl 

.aJLsj]) J i>ift ^^kj 

J£j JjSj V I jUl ?A^o AilL dilaJ j £■ jUJI *Ljai]l jl£ liU 

l«J vlaJl <^ll cjU-Sfl JaJ ^cpUaVI ^ aJ JjJj Ujli 2LLLu 

^qAo (Jii^J (JjJJ-^ lj) A^u AiLL .^K^.., dLjaiJ! j| jA Jj^aiJI ^ 

Aj£J j AjjaaI jl (JiaJI lik Aj jj £_ilaiuij -4. , Will (Ja^, ^J-^ 

Ai^jpa ^ ' '«'»; (ill j (Jstfl AjI (jiajaal La£ aJISlJI jLixc jj ^ jo' mjni 
< ^-a i J lj'lKjrtti ^j-a CS"^ 1 » ^»jl ^>il <■ t )li 'i <illiA "LS^J^^ UJ^ ('»•> > f"" 

jiajl) A-L^a! jjsl i-Q ; & jIaa L^hUa jliJI f 1 ■ «^ ( _ r i=k Ajl Ulu ^iJI 

j AiUa A^jijtaJI CjLuui^JI Jjx Au ^-il^pa^l t— it oJmiaJI dlilaj . ^ 1 (jj^l^oll 
Aujj£ ^aLu S j3 ^lJj^ LaLaJ i_i ^LL^JI L-JLoJI ' '--^ Ljajl i ^ll'i LjJil ^jjij 

^2 I j^. ji] .1^* <ij^ < jl , 1 g i ni'i Aj^Iajil ^ ■ ^1 A-aUJI A.i;> n'lll AjjJaj 

AjKII Siill -bJjJj ^lilLij <lliLill ^Lixa Oa. Aj (-jjjJaJ sJjjj ^Sj ^1 jLui.1 

aJ jjLa A^ua t, ajSJs ^^LLojI ^LuVl c*1Jj ^ .AjjjUl jaUuil S jil 

(illj Ax-l AjIj ^jjC- Ladle j (J' V«a*tt A^.^j-aj ^ J — (J^^ 1 UJ^ "*J^J? ^ a > n"i 
Jaj t—JjjJaJ (^131 ^Sjil (Jj-^ -^J-?-a AjjJaaJI (j^LuJ (jj^ ^>^J 



jii*J (j! t^al] .(jP^I Jjj-aliui V (jjH^all J^ty ^^-c^-aSJ! ^-Ijill 

^v>-> ^ o3j^.ja\\ Ajuajx£A\ AaUaJI jl-iLo JjSJj 0 '"J^Jj^ Js> 11 ^ulu* 

UJ^J^ UJ^J 1 U-fcAu 3 UJ^JM UJ^J 2 UJ^* 15^ L5J^ J 

(jLi 3 Stephen Hawking cMA* - ^ • C)^ UJ^J^ UJ^J^ 

jLai L-fijS .^CJjljil ^fl AjjkjJl c-^j^ J"* J^<y (J ^ '-^ 

. jjijuoSJ jIaj^ jjjjjbjjil! ^jboii jjJoaJI I^A Jjx jajj 

(j -6 ^.-^ iilljA (jj^J ^5 

1 g > f-iir 1 dililLuJIj CjL±^ j-aJI ijjlxj ' * 'j-- ; (Jaxj (jj-aC _^labj ti]LiA yl£ bujj 

^K.^ti .JAM j^UUI Ajj : jtliill I 1a JLc ^ AijLJl .UUS L«j 
jtljaB jSj ^ Uj ^^11 ^JUJI ^ <3jU]1 jklnl! J ^Lu Ui! ^ 

— jISjC-VI (jlLoi Oai (iUj ^ ^aC-jlUj .Ailaa^a Ci^j Igj^l j 



-T « ^- 



2L<usuJ 4iUJ j jj; <Uti t i.nfll Ujuc. UUj JUVl ftjft (Ji-» t'^ViVi 
4ilj£ ^aja ^ liA ^ .Ija^a lift ^su CW] 

is 

2LajS11 eUJ] (jlc Jaxj Ujj oju t tun^-i ^1 U AjJI JiVl t^ic JjjLJI (j* 
j^ili jli Leonard Susskind -i&uAjuj ^ jLijJ & ^ • 

Jid c-UJyi life Ajjsu ^jlll (jj&M J-^ 0° LSj^' pUa&Y J -LoLoJ 

J*1£j W ,T " ^ jll u&) 



1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000, 
000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000, 
000,000,000,000,000,000,000,000 

^ ^ (J ^Ajja-ui 3jjjL-aJ (j!) *£-JJl (jj^^tt (J-**^ l^J 

. ^ Y » a jiill Jlic. ^-^J S^ic a jS 

J_^a-<a (J_J^J ^*OJ — ^ <ft"i» «fi AaLla (j-o lijliA 1 rig *i 

Steven ^_>f^j • " .^UU AAj^sual\ .ilj-all __ i >lxil 

5iUall jl^la jl <il tlu-^o Ulc (jj>ic- ^ ^ Weinberg 
.^djlja^l! diLiii 2L1^XJI 2ujS1I kjli jjSt 3ui*JI 

tjj .Aj^UJI jjih Ci^ p^LJI (^jJL? vlil ja-B JliiJ 



iIj! j-a jji«-J 4-aIix-a AiUa l>-S -lc. (jj^Ji ja^l jJ 

\ Y * (jjLllx (^g-ic ^ * o j5 (j^Jj L«-ujIj LklxlA *\ • (J-olc J-i^J ^^JJ 
« t jj£ J oi .la. |> _ s Ic- jj! jjJJ (jLi J jSj ^^Jl ojL±*JI j] . 1.1a. <JJj3 



^a>.j\*u L»^ic- , jj^oj AaLlx ©J^ (j-a ' Luiljj jj i n'l lljLaJ IjAj . 4jjj-a 

(<£jaJI ^iUa) Aj£ ja. iilla :*ilLil ^1 jjl <j-a (jjc jj tillLaj ^1 jjJl 

<j^aiiJ Jji LjX.lijjl £^a aj£JI '3 ^iJI AiLkll) <lol£ AiUaj 

jj£jj U] jSLi 4-JuJaj (jj^J LaiiC ji.^ill J^txJ <SUa <jJjjlJj ■%■> jb 

jj<...U 4lLu* 'aj£]l 

■iSlall ^.Ifi 1.11*3 .AJaiuifil ojj^all aifc jjju ^-a ytSl\ (JLjI^jaJI (jiS 

Ai^J ^ 1^ *■ <k±i sJA^a <£ja. liliiaj ^ tj* aj£JI £-LaJ jjjjjl^J 

lj '<j% j^ JlSij ... Ujjij j9><-iU ^pij 4 irtt^ Irt AiolSil 

LliiLS lil JjIULj . jj.^11 LfjluZ AjSj^. AiUa tilllaJ (ji-U V ^l^^j 
Igjli — j«. (jx '^J^ ^-2^? ~ W^J^ UJ^ 41 8 

. <LoLS AiLL i^U*i^*i,„ j jjjLill 1 j » . ^ jJ AjiAjllj j;u£ i^'i/iui 
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iJ lc \ 3 'l ^ ft XcJ*Jj .(_>iil jill jij^a —A AiUa j^jil l^jiij AJjuaa-ail 

a£aui j^i lIjIjj Jlft - i— ujiij (jl 

• tljlj jJ_j3 i^iLiA tS"^*" "^J^ i^^J ^-J-^- 3 ^! J° ■ * ~~ <Jaii]| 
- 2 UaUl ^iUa Clob jl j 4-a> j-all JJjj jb jl Lal£ 4^*. j-all J (j-alj UiS j 

(JSJ — A iVa'ilt ASUa ^«->J )-i u ii l i—lLuia. *1jaJ cjfl ■ (j-*J 

jjV ^ »^ ^ liA &3jJ (jjl jl ji jUkjl > _ '>JJ .^-Laia^all iLa. (Jl 
^joaJaj^SlI (JiaJl JjlaJ (jSk-aj) . CiLa. jaJI Jl jJal ^ 1-iJO ^ILiA 

^ 4 ja \ \' A\ elll^k _^aJI tiULojj ^dll jl jgjl AjALlLa ^ ^ *~ J " «Ul (_5^C- 

^Ic. J . , „a i "i- ^-^ . 4_a\_laJ| AjaUIuj V jkj~al\ 

jii <-i — 4_Lil]l a5Uo tj-c 5jALlLa *^ <xa£ ^ j' - j ^1 jal\ ^jlj t_lljiJl 

• Planck liljXi J jia AiGjA 4].^ nil ( flULj*y ^jXoil ^j-iaj-aJI j] .4_us>a£J1 

^iaj l^JJ Ijji '*'JV l^a. J^jjil liA Aic. ji.^i - 4jaijj| jSf 

4jt ,uL ^ajS iia.j.Jl AoC t_si jjll ^>«;j .<JJj£ Jl£uiiLi (jH^ll 

Ig-ic. jj ^'ilLj . JLa. <j'| ^Jc. AjjJaill ^ (JikJj ;^lj C j h j G ^»jjMl 

^ ) « ^ ^n>3l lifc (JJU» ^ l^jic. J'^'' ^1 4-ftjill jli 5Jj£ 4jlji£ 
i^alnjJI 4jUa3l A m\t) AljVL* (JjIa jIaL* J*J 1 . j"lnVu» (J£i 

■ Ui^<i j-oilu) (j£] j»l^>C- T ^ « JaA3 — MjljjILJI 
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JJC- L«L cUJI J^laJi] *Lj;ifl]| (j^ J-s^JJ (jl LaUi* (jSaa]! 

f£L* (jjS (3iaJ ^ jL; La (jjSul 4i 1.^11 Jjsjli — \\ 1 I jii] ^ ♦ - ftlilVI 
jl ^"t^-aic jjjjjj ij-ajJa Igj (JjAJ (jl LI <j£-aJ ^lll Ai^l > r-i^II jl.iLa La .oLal] 
^jl lAuilaua ALoC i_fijS (JL-aJ v>^"J ^ (jjtnUrtll Aa.1 

JSI (j^ul Ajj^j aLmJ ^IjII ^jlc. Jj*-aaJI Jjl*J Oa.1^31 ^1 ^ • U ' JLaJaJ 

±Ja CjVLua-VI olft (jli — Ai^-a Jja-o jlS li] - oj^ll (3^^ 

AijL^xaJI ^ ^gj"ii>irtl1 IjlA Jox jOjjj .La Lj ja. j 

ALlJall 4_ojall jjiuiol (_£jaJ AjL^la JxilL (ilLft V(JjAj]1 La ^jSlj 

j ^Ljjjiil ^ A-ajXJI (_£ja.Vl Ja LoJJj 4-aJA^ll AiUal] 

^ (jjiui LaS (JjSj l$i jjc- .jcolLj «.Lai*J! ^ ajo«J1 < . n > j ^1*11 

: 4-m*u j JaUu 

.(jjall A^j c-Ljyftll (Jx>\ jil LjAlla 
Axa. JS>,^j eLjjall (jjjl ^»cLu J^*^' J^4-^' Jll*M * 

LaLaJ AAJaa^all ASUall ^JC ^ jjj AoaS J 

.a La. jj^J (jl LaJS& jj^JI J^*- 3 J'***! J^J (j^*- ' 
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.jj^ll ^fl SlaaJI aJUjox (Jj^*j tjj-^J 

^ Jal ^ j ^ • (jjbU ^ T • S jail ^ 4iUaU A^IU • 

• V cajl£l U . Vjj ^ 1 
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Goldilock 

4jjjC- AjLjJaj oLiaJ] LajuiLa jlu jj£ll jl Oj*J j-° j 

J^o |^5k Iaj 4jV — ^ Mj^j ^ d&>> JUaI 1 jLiaa ^ '^lj 

jlSoC-l lgj| ^^Ic. P-lj^jL ^Lui^l t-lUkll Aaa J) jisj Oil 'cs-^J^ f 
^ jjwa^ftil |jA Jc- (J-ftC- -Lis I * ^ ■* (jl ^jJ c£j.ijl (J jflJ J • ( ^>i 

jj£ll sj£i oil .^jjII JUJI Cjjiiu oil /^pill j^^luajjaill jUjVI J 

AiliaJ! J jA «jj£3l» ajfrjj Li£ La jl OOatlall jj^l' ^J^ J 
— |oji*J JJ^Ij JJ^I ^»Uaj j<e lOflt jV' ' u ^jr* C5J a> ^^ '^lli^ J^ 

«4 U1>,11 (3-°) ^ *\}« * ^jj^ (jjJalio j"» « jlj^l» j* 6 ^ J>^> " 

jl jl j^Vl tilii ' jl JJJ-*»J •( JaIjuhaII ^aiuJajll *S)J^j J J4"^ 

j* jjjula YAj .Jaa^j jl jjo jAiuia SUJI ^0 gjWinn V ^1 jl j&l 
j^AJ V 4iV taUaJl ^£La jj£ J jjJjflvj-a 1 1 > ni'il OaJ jl jj t - v > haI I 

-r . V- 



AilL 4jaA| Uai. -^3 ' ^^-iL jJI 1j><-i'i1j11 (jjJj^JLlI (jj jjliJI Jjui j . ~j*.^>" 

llLi jl lj] t * i ft i ,n il S& JaaJl aJjuoi <jl£) ajjlaJU Ijjjil L« ^ jj (j-e 

. jaSa 4iAj-al! J\ JaaJ <J*Uj AajLJI ^ Lla>Uj (j-tffcaJjJ Uiu (JxiaII I^A 

ijU j-iu] 3 jail jUaiVI 

■^■j- 1 4 1 <n c-I^jaj Ai£jabo Acajou ^jUl •> A\ jL^ilkjj :l^kjLk 

-Ia.j3 V tilliAj -jT- *'W jl ' ' '^7* -"^ L*iV\ V ' * 'J- ; 1.1a. a^nSt Ac^xai 
JtLa <lajh-\ <i A u j^Jaaui Ja£3 Aijl > noil liA (j^j . L-iajl 

j^i^J LaJ fr^yiaj :IaLjj I u J lall jl-iLdl (jo>^a JJulJI Jjboa L$ja (jj^J 

^ ^1 t , '>Jj -(-i^il cf^j) cHJ^ cl^J jW^J (j^ (_^) ^jkj 

.Si J^U A^u^LaJI JafiJalL) ^ g *' * ' '>« 

^-aj .aUaJl LaLaJ ^JJ^lla (jiuUjj AT. jjuU J-LaJ Jj^J jjgoij^ ^lujjVt 

Aiu&u 4j jVi «ijU jk^vi t> ^ p> . nil ^jiij jV j j v 
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jgi l^SlLoj j]l A*joJI liijS J CiLiijaJI lilLaJ liU Lai ■ '<~'W <kjx 

(jfr I jLa (j^Jj (jj^l ^_* i ^ a (jU'lj La-ljc- .li^j tjj-u^ I^A 

jjjJa AiAi-a Jla tjjA^I Jj-aill J AjIjj ^jJI JjaJI ^c-ljjil ^ij^VI AJlaVI 
AjjlwuII (^jall Aiiaj Laja i j\K"n l$jl jJjj (j ■ — ^jgi o jjg >*i\l (j^jjSHI 
VAiLa-JI 4jJ^ d^i CjLajjuoaJI Jj£3 jl ?4j»njKj$£JI * jillj AiastjJall a jSll 
(jLuujVI J^,'"*'"^ l-lia ' / ■ ; (_£*l — LpL^jj AiOUl . oifc ^jOAj 

4,'nt.o Ajj j£ Aikla <jx <- 'al'Vi <jl ttf <,iH pbjp&JI (jjJI j3 Jc. jli — jaII 
J j£j ■ '»;<« j-a7l ? J J**- li* C> -ti J^i J] 

(jjj (jl . £tJ j till (jx ^ _aj^a ji nnll (J<*i» J < JmVl (jl 1 oj 

Kepler [_>*iA*ill Jja. jjju c-£l j£3l (jl Copernicus (j^j^ Jfj^ 

Jj .^joLAjill j»Usull J a J ja. jxil Aoxa^ll Cjla^lstil ^gj*-* I (jl (jj^-^4 

(J jli^ - »j i]| (j)& L^jliLwLA <**<.■■ A l-ia» ii Aij^^)*^!! i_i£I^S]| ' " <M ^ j»Li^l t*ili 

^jJaLjll (jjjlill AjjIj AjLjniall J^jli-a (j<» (JJ-«C- l^xe tilliA (J* ?dlliL»uJl 
^jjiLuiI Jc- 4_nfa ALj-al ojSij jly^ j^i-all f^J^' cP 3 *^ Cj' ^ '^•"J 

lIjI j£j AiiJJj-a j^]l CjIjIa* jL£ Jji^i .A-aj^all 4j.iiVifl\l Jl£-iVI 
, ^>j\»\l ^ frill Lxjox (L^u ^ - *--"■ j (j<a^a sJj^j^i <La\£ ^^LiJal CllIjA^ 

^c-Uill < _ i . .i^ : jj^ll ljj*»>aj (jl (^1 ii* Oi'^ dy^jj^-^*^ 

( J ujj^ ^^ ^J^) ^K'" 1 .' ^*^J ^*^ 3 Johann Bode Jjj u^j^ 

^ iji — 5J _^Jl sjjUrl _ ^ , _ 



cljliL>i«a]l £-a jAUaJI Jjj AJLu-a ^1 jj jl jjfjj ^ "J - "*- ■ ^» jJI (Jaa^j 

^1 j£JI 

jl jJ jL& j c5 jit jsJAjui j-a j£JI i " iK >Vi 4iA*-a USlfr jA 

£ jU. l^Ja a u ^ jj g-alilj (>a«-iJ lg^a*J (JaJ jl .1*] .^jj 

i,<5 Jl Jl)^ e^^l o^au LgiS c_j£,l j£JI CiIjIa* Cjjjij ii! ^^jul^I 

jA AjII 1 La jl ^A Sj£all j] . ^g, in.ift.uJI ^»Uaill (_j£juiu Jlla Ajjjj jjjL 

jliJ! 

Jja. J^l J$> ,aJoj jC- jVI <~ij*j j .JaSi Ai^^II ^ j-ajL-aiJI 

(jjjlfl 4j| ojx Jajfrl La jli lil , LaLaJ t *t\"n> .n ^1 jjJ ^-JJJJJ ^1 CS^>^ f* 
^C-jJLl i^tJjtill SAa^JUj <iJL>-<a ^ j^- " Ail Q±p * "J.'^-*^ U^'j^ (J"* 13^**^ 

LaJ lAJjij Ajjiij jljLaJI ^jiajVl jJ^ A^ciltt Ljj ^t.'j I 

I) aUaill jj-a jj j^ll ^ylc LaiLi j 

Ijjt Laja jjijj Ajjjjla jVI j^pJI lSj^$\ j -"^ ■ ^ 

^ In ill j^-i* 1 JjSj jl j£-a-aJI (Ja .4_}ikJjlj CjlijL-a<a ija^ 

V jj£JI (JSjii o i^-^'u bUL ^il jJI ^ jjjl ji» Igj^m'i ^1 j 

J\ jj^JI j-a J^.1 ^iallo tiliLaJ jl jiajjij j] J jiwajl j^a lilljS Clil£ I j] 

AjaslJ j»iaj L^ja tdiLaj L^ioiij <ajjiaJlj AilicL-o jjjl ja ^ ji] ^ j| j£| 
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(j-a yUliaJj J3 (jii-aLa. frljjjall cJjjtjS lilliaJ .<A&> 4iafijjj£l t^-^CO 

Luti <ilUj jjjlill JiAl! V j ^ .>V uj^ l> ^ 

s jil] S jail ja^j j^i ^ Ljai G t>>j^j <ltsj 

.jjJ&£>U Dirac ^IIjjJ aIMc- j* ^liUl JllaJI .(1 j ^ jja jVu^>\l jiijl) 

<■ . im^j OJJ^V' i 8i<nj L-aLi. UjJaLjj !!il£Jj t*Ul<u LjJojI 

(jl jA JjVI .^jJLaj^l (JjaJj LiVSraj (_S^)il Ailaix ^ c it*<Vi frbjjill 

.CijIj ^iC. V p-w CiLoJjuaJI eLjja] ^^uiUaII ^^JAill lilllej 

<J^)IaAj La LojJ j. ..a' ... ^liV jjLlaJ! aJlgJ A^jjlLail C_Lll£ Ijl LojS (-j^xj ^.1 

j"*- *'■« Lli:l£ I jj Loj3 jl ...l^atl ^ j jaIII ^jx AxJ ^Jj L-JA^U (J-aC-l J-a 

JS JjJ Ailii^ LajS jib jIaj l^Jj AIiIjj <juiOL» t 'u . M > 

jajSj ^iiULoi A_iuu]L jlajC-^U 'J"'*' J^La lilLiA (_)iu] ^AJL^II LjoSj*-* 



J!_^jaJ1 JJJJ Ailia^ LaJ3 ikh (jl (jlJ lijj Igjl ikOLJI (jjfUl j-a 

.(jj^JI (j-4 \ X\tW\<i Ig^VxTi ^jJI ^jall J^iikJ ^illLa 

'LS^ J^' " A L>* J *^ 0* oUa»-a CA Jj\\ oi* j Aj-lJijil Ajjliiil 

^ja do] _«j Lajj AJiOLaJI ^Jfill o^A <jl ^JjjjIj jjill (j r>» ) jjSJ 

.ioa. (jJjVl (jj^U t tmll jljliil slit e^«-o]l AjjLjjjaJI CjLLwlII t> £ ^ 
AjjLjjj&II t*<M*-N ^j) iiUj j^a ^nj°l La j-aC <^^ua ejSiJl oAfc Cul£ I jjj 
(J*i]lj lIiJJ j Lajjj IgJsuOlj (^jll dlJj ^jc AHj^4 Lajfl tLiJllj LaJj 4j j^lJI 
i *. u < . ,.i 

•tij^ J tl)J^ L$ (3^-° <iLk-a Laj3 

till} -Laa j .AaIILa 4Ti^ .* jl OJJ^V' (J ^-"^ 

La£ LujfiJ \ g i nft'i AwojjJI Aolauij (JJJ^V^ aJj£1 ("in Ajjj£Ji ^jalloll 

, Jjiat. (JSjiu SLpJl La£)La b j£ I jftun^jl I jj^Jaj (jl ( jjual_ i >alJ (j^J 1 TviWirt ^ 
^jjAj]) '"'V j-v'^t ^jiiA-La i^&Li oLiaJJ ^J^Lall JoaJl ^C-Luili 4jL^>la]1 6^-?j 



4aV"<-l AjjjJl ' ''■>■' tLjLaOuiaJI Jj£j LllUa <JLu£ LaJLlC ^ ^Jfl 

(" iiujlj ^jjill o3nt> tjLa] AilujVl I'u^Jj .«<jk- La AJaLuUJ ^ JjS j 

^j<a ^jj L—dia (J jjLall ^JaS ^j^ll Lai .^^^ui Lpl ^^Ic. L«u3 

Aj] • jj ■ (_£lo Lyjl Aa. JJ AijLJI ^ j .aJjUI A^ullj jiuiSjJI 

o jiSl Ajjiij ^-a AiiLLlLi £jl jll Ji-aill ^ I JjJ<a Ajj^j .HiggS ji^A 
(jjijJa jUaj ^jlc-j .^y i »l jflll ^jj-aj]) j-a ^^juiLut eji «Gj 



ojlA i^axJ (_£,i]! j*JA <Jia. <jj .^ojJsJI jJjYI ^JJ^aj ^LalSj (jj^ 

.^Ja^all ^Hax-adl ^Ia^IwiLi 4jua IfctjijJ o jS SAx, — iJiaJ cllLaJuaiaJ 

.^JjS jjJo li] j <jpUaVI JiuA Ji*. dllij3jaJI JcliuG 

JjjiSkj jp&i Sjsj 3"^* tJ*^ ^jljpGj 

Ciliaj j&i ^i] j$3 lilj j£\ J^iJ jiuA Jtou <J jLJ ^] J j£Jl 

ojall ^j! jmujJj (jtillt Zj W ilibn.ii.iia. Ji/iVij .(jjjM^Jyi t>* <-jI <—i*il 
. 3*^* ^J 1 j/'J.-V^ I ^tj ^^c- Ij^ajl AAi*jJaJI 

^jJ! ^,^11 j Large Hardon Collider (LHC) dj± 

U^JJ* (LHC) j ^ aJaiJIj .CERN ^ LJU. ^ 

L*£j . Y • ^ « (J ^i^-J ^J>»-> ^'u st\ AJIc AaUa 

* * * 

Higgs jijA jjjjj cjC-iJ ^ (3^*^ (#"*J^ f k ^"* ? " ^* L ^ a ^ 

jiuA <jjj_jj jji (jl UJ- 1 ? <j-£j^ UJ^? U^J 1 -boson 

'ijj^i Aklala jj-a <■ 'aV<A.' J>*^* * ^} ^3 A -\ > _all 



<aUJI AJaiill (Jjuji <j1 Jaia A: jl . IjA Ajjalll Jj > A ^ <jia jaJ jj\ Jj jl 
jjJj^JVI 4±£ jli jiV jl^-i (>* JSa. jJu lil Ajl ^Aj 

l^J (JjSaui c*]tiAj m (JjJ^yt (jjj^'un LiA . L^aJ (jljjijiuj 

(jjJiHyi 4JjS j jjj jjJI <fc& ^jjj Ajjoulli <ilta ^ J&VI j .m' ij j=J AJj£ 

^jl^JJfcJU (jjJP^Jyij (jl (JX f^-J^ LS^-S •^-^jl t. "eh-^-y.i 

'ojj*^* '^j^ ~ *Jj J ^lil^JjS <*-*?J UJJjjJl (j^ Hfjj&i 

\3> \\ jtc>[zA\ L^jLi. ^^jojuj t^^j *— ^jj ' jj'" • " d^jj^ 

(Jj^x-LslJI ^ J;ij£i! Jjj<lll (_3J^>Ja (j& toLiai] ^ ■* -"N (ji^-ll (j^Jj 

«d foi< <i} <jrHl><3-i < jiL*j ^LbLUUI jmS j ' " *j 

James Watson ^j^ailat j t_iti^ ^ j^Lil DNA b^]! oLiaJI 

(jjlll — f» jj^aJl -AaiiaJ A^aA\ SSXs^ ^ b^ll -°^>-^ jJ^Vl 
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J&t JSiljj .(—jIjI JSai ^jic. AijaL - l$K 4i j jxJ\ SL^JI Jl^l 

Ij^JI Lol .tjJ-cjll jaj LiLrJ j jLujjII LiLpJ U v. . LoAic Axjiall ^vUll 

jjjjj t t\Y\ Ij-lJ SliaJI -I v^.J 4_jjK<ij ^OaJ ^juiLuiI UUmi <illjA ^jjLi! 

1$J3 ft^^jjJ V J l^-lj-a a^)'4"wii^j 1 j ^yJjSli <IjUax (jjfuja) Lgjj . jLujJI 

if 

^jj^l uj^ o^ 3 ^ 1 . cfi^j " A ^ '* •* c " ^ 

J_^Ia oIjaJI (JluL£ La«iiC- ~1J» J j Axa jik q±aH* (J* <jj . (Jjfljll 
^>lsiljj]t AjjI jjic Ai^L^a-a C1jjjoj£ olji!>UI ^Lo 4jj^)Jaj^ 

(jjuj^al! A-uLj^l AaW^\ fjA AjOjJI V tb^ll Jloj 

^JlLal (j^ 6 - ,JJ^*^ ^-Iulh-II (jx (JJJjJj :^jJ-a_jJ ^ g ^ cSjA^ 
^)iaii LaAic. <cLaJI L_3jU*J <. fllla-q oIjuIj ^jjiajoJI JJ"^ U^J^^k 

^ygi — 4 m^r, j»l 4\cLJI L_ijlic oIajU u'jJ^ ^iia-* W x gJ ^ 



i _ ff Xjj^Li *a) (Jjluj^aII ^labiiil ^j")^J (_£ji^l AjjLijja LaJaj (j^Jj 
Sji (jl Aaja^. Ajjj£Lc IajjSj LaLaj AjjjIj (Jlj-all t^z- • (J^VI 

jj JjSil dUjI j& jlLJI UUjI V aMII 

^jiaj AjjlijjiJI W\\\ JU. jjl£ lit Luaj .jljj^ll frLul AjjlbUij aMII 

.AjjI^aluiVI 4Jiu»l jjjj V ^»l frbjaaJ! (j^ljS ^ Ajuuai^aJl lIi! ^labo]! 

l^jjJa jj Y 1 jgJaJj . IjljSluil <Sla, ^Jaa-cJI ^laLull (jj^J ^3 

jjjSj (*n^ 1 LoLaJ UijSLi jLa. ^eaLuaj ^Ja liLnmJ (jl JjA-aJ . i^llj ^^ic 
diuuij .^tJajuall < _ f lfr - ■ -J La^ic. • t _ ? A9! ^lajai ^^ic- AjojI j 

I dlbA 

AJISj (Ji2k. (jl L-UjoJI J JJtJj .JjS^-aJI ^jLouILj <tjj*a 

. ji^l a! 4 i.n'illj JSa AjaaNI CjUUjVIj V gJ jSLill <>=>jVI 

Jja. (jljj.il! frLiil l$S^-^ (J* 2 *- ul^ ^ ijc- J£»^jJ 

^1 jjJlJI jJaUoJ! dllj LSal ^JiLa jA j ^L-ajil ^JaJ Ajjl$j]l ALJI (j£] 

aJU. <JI h<„ijj jiiLnll ^1 I j Sj^inifl jjc. (^J jSLiM ^1) cUjjiJI 
jJilill ^1 o^jli? dlljuj .(^Vl ^1) jtLiill j^ki V VgjSl 

(-^I'l^^J V <j£Jj Ajutui^oil j;lj| jSl! ^ lj ja. _a-a jJaljj]l Jl jj V .^jl JiluiVlj 
d. iVL^J! i _ya o^j±& Ac j" - ^ ■* j a "< (J^iLi (j-4 iaiS AjL^ (jx s jjjLaj 

^jJaljull ^jjj oJ^£ AjJslALo (^yC--^ .LajJal j (Jjuoj^qJI ^jljj^l ^laljjll (jj^jjoi 

cJuS (Ljljjic.^ jlikj Ajjiij ^Lkill ^fJi^J J"»£ S- 1 jljai— 'VI j 

. ( _ 5 ^^)li ij^ AdJaj^)La ' " -'^ — ^)iaLjall j ■ »^ 




j^jj j^i tAjj^Uj 4JU ^ jfc <L»ij <JL ^Ufl jll ^ -a 

jto, jiaia ^ «asij i jSi^ ^ 4j»&i ajus ^ -b 

^1 ^kiS dUJVI j) .(kfwlb £*a>» US bii'l UU3 s jLiib 

ftjyfc Qm^jA jlaluJ! ffllfrl £*H jf^uij :L^I >^ LjiuJI AiaAj 

jau* . j^.r-t'^U \Ajj '.AjjJ jsoJ ii^aJ ^ J ja^ uW$^ ^ f' ^ * * 
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Vjl ^jl ^'/i^lj tjjjSJI 4*_nk j»^a ^ oJicliM aJiA Ia}^)3 ^^p^ j 

Jia] .^^jui^lSl fr^jjjj Ajjjliill <jjj-iJt tljjjiaJ JUaj J 1 (jl 

(Jixll ^iV t J t * *j'w>^ ^?-J J jj^-ij <AJi 

. > , II mill ^3 (J$J-JI tj^J <fujj]l_l ^ YV) ' (j^a ^ ...jUl li A\ 

JSjooI (^jlji-iilj ' '« » f-i'l {jl ^'j-^ t _ iVj ^jUI jljului^l 1-lfaJ j^l*^-" 

' « " * 

l *aU)it/-iVl (j-a J^pall ^-i jLa-o A£__>aJlj o jjij-eall o|l \aL 1>j\ jaJl ^?-J-i 

Aiaaj ^1 J^-eaj ^jljjll ^ j .^jlill (jLaa^ll -i^J J S jl jaJI 
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lc-j=k.j fiJsjJ jVI ^JAaJl Jjj \'J AjL-a ^;>,i1 ^ .njlnlii .nil JaaJ! AL^i^o 
^jIjj i^ya J jxj J 4 l-i i» <ill jjS-ajS ajl^a. 1 JJ^>* 

liLu l&Lajl AjunVil oil ^jli (Ji^. (J£ (j.<i>>ij .AjjI jJoaJI 7- j ' . '■ "*^ ; 

SAhj l^J (jJ*-« < _ f 4^ '. ^ialiJI I^J jlaJ! Aj^xi! A I— ■ 'l-ir t\*\) 

JjiaJI (J^Ju lSJJ^ *J^>^ ^^J- 1 c " ^ (j^J . i.nlt Ajii^a-o ^Lq (Ji*. 
(Jxill ^-^J '(j^*-* 6 W-^-? J-'' ' ^jjiiLaUiji J£ ~U-^"i 4 nUVn 4 ji njl-iUauaJI 

I^la^i 4x.^juu '"* a ^ J^>J . ^Uiill 1 "J'^"'.' (j-^' j 

JjJlaJI ^j* ' ■ >>* )jj LaJ3 jlaj&\ J^>a-*J i—fijxJ jjl i-*)*^ <ij V 

AiaaJ ^ ^ialllll Aio ^ 1 <-»"n ^>i.l (Jli-a (j^J ^ ^ 1 1-i'lii <i<i 

ftLalli l^ljj^ll ^>ialii31 f -ilr»; (_J^>i,l *J^J •(» j4j^si]1 3jl^>aJ( ^,J-i 

tdfcxl 1 .Aiullj AjjJI t .'-"^: ^ jialUlL ^jjSiuil SAiLall AajjLil 

Jl^Jt JUJ ^ jjli :U£ Jaij Ja^i ^ UK j£l l^li ^UiiJI 



ojlja. AajJ £3j <jl .^Jailft jjc. ^!iLja) J^xJaJ SjjI^IS ^_>iaLjull 

ijx V-> > it jl c LJI 1j jS ,j! ^£ jSa : juaxoJl ^ Vi-s j j AjjJI < ^jIj jja 

(JjIa (jjfl (_>ajVI ri* (jl j j > «"n jl .^sJjil e^jl* (jl jn 

^aJ JUaJi ^l^l CjU-aSj ^JLiiaJi plkiil jg >^iij Vj! .Sjl^pJl 4a £3jJ 
o L^-i^l S j J-^ 4jlgjJI cj^J '"'^ ^"J*- *N (^liuj LjLLiJI (jjlaJj 
— jf^i Jauoijl jLkjllj IjjLj l^-s l_j^a (j] .4lal£j ^iojjjui 
IjA IaiaII (jl .|_^aj!iU S 19* all 4ulJI (jx — jj£I Ijlaljj t*lll<u 

^ jjj]|j ^yjiJli c^jLiJl oLcj I'un^ jg c-lc-j ^ ^J3ja. <jl£ 43^)*j e^^i 

jA (jiiiLaJiJ! jl£ .'(JjSIuiaII lgJ£ uj^Ia. ^jA\ ^^ill (jjSll ija»'ill j 

ajf^fi £x (j^lj jlaljjll (j-a 4jIIc. 4aj.1j <jj^' ^ '^J *f J^' 
(j<o ^jliijj ^l^jjifr 4 a _J^^ J-^ ,J$-^J jJaljllI 

(jl .<_£jjiaJI JUijjVI (j* <luiLu <_£>Li. tliV jaaJl oi* c.'.n 1-> . .IjaVill j ^jloJI 

p& (JjLsj ^ iWmn liil ^3 t-iuJI 

jVl JJ^i JjuoIJI jlaljull (jxj AiliJI SjljaJl 

(^jjiJI jiall (jxj JAaxII ^1 iaJjuJI ^jx ^»t*Jl cIsvjVI (Jfi-" 1 ^ L>* 

(jl j (jx A*j| L-i&Aj (jl UJc (j£l j .SjlaJI AjLlj (_j>» jj^l J^>JJ clil 

ji ^jjVi uj^t ^ <^ c^i «> Jy- 11 ^ 

£ Jj-ajJI ^ 5J,1% oil j±. CjV jVimll ^aJal ^ ?«4jLjjiail djljg» ^1 Haj 

a a (Jljjl j^. J^a^a (jj^j (jl l5J^' CjIaJuj t* ilnjui-^ It Jj£ Jj-a nljflll 

.^jjitjall ^juil£ (Jj^-j (j^ t " | >"' 1 ' 1 IjjIjJic 



Lj-1£ iajli-aJlj AjjLj^£JI i-> 1*11 LJjj^aj jpljJ ' " 'J**- ^j*^ (J>_^ UJ^ L>° 
jjir mil (jfl,>,ifl a j, ,,jUjfl<U U^' j2 <J>^1 ( . 1 '""^ l^jj «^ ^JaJa-c ^3 

j! £j]aiuUj . Lux* IaIajI (JiaJJ jjS? (j^JJ^ S^laLiLa <jj£j (jJ jjjjjljlall 

4jl (^Ic- oJA»J La jj .liaiJI dLajVt-J 4k j (J^.jl) li* <jl J^lliJI (jjau (JJJ 
o\ji (jl l'u^<n) ^il Jj^ll ^laljoll ^JJ^J U_?^ J^J ^ CS^ ^.uiL.nl (jjjli 
. jJA-aJI {Jli^JI lillij 1 g > ■ ^>-^ j.^''' dJLa^-c Ajjla. .i^^a-a 4j| l _ s ic 

^jxj (jl ^^iSj LaJ ^3tLl I jl lA-lic ^ji)! <_i^.j^ (j^-*J J-"-^" (J^-"^ AjuJajiL* 
«jjla-a]| (jj^l)) ^3 ^ nnW H .fill JiaJI (jV ^^><nj>n Aj^lj . j jLi-a JSa. J] 
Ijj j -(j^j^ Jill (j-« ^ Acja^c ' "^'^ - eLaJjl ^jl) _j\ ilij > ii 

* * * * c » 

.(UjljjJ IjiaLii) LalA LiuiLuii l^iallj iIijajSL (JiiaJI ^La^l) S^Aa-a AjjIa. ^ 
(jjjli <ajiaJI ^ j&> liuiLuil Ijjjla La ^jjojoO (—ijjjj j 

<jl£ |j]j .LijIjjJ ^laLiLo iLx ^^uLuil uj^^ «<Jljii» 

^jijjj Ajl ^l"'*'"-"l ^^Ic. Ij^ilS (jj^ j^i^J La eLjjjiJ! (j-« <— ijsu 
jig Mm lift ^ialliJI ^>*iiS (j]i (_^JJ^ *j'_>^ ^-J^ Sjj1>a1I JjiaJlj 

j-\ > ^>ll (j^jlall (Jxl£il ^aLull ^Jajj-uj . (JjiLaJI o^A ^o-lJJ (-JIjjujj 

jjjlill jl jAjj J^a jialiJI i_>a*j -j^^'*; <— ajjtus ^L jja <jjjli ^Ujj LoJjc 
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v j" ■ ^ £t!L-o (JlxS A . Ue-^ '> * jl 3 jl^a. j^jj^ AiliLa. 

«jjL>^ LJajl (j^j LyJ}] djfe (J'Q^ *'* *W <Ji.lj j»J)*^ (_!■?■ 

Lljj a . ui-; '^ft AiUall fcLjjjS UJ^J * tVi^o lJ^^J "S^ _>laLu]l 

^jll Ida. ajLaJI AaljVl aL»^I ^] £ j^JWj <j& 

^j_axj La ^^jj jjx 4_lla3k. Ajjj (J^JP CJ^^J • CJ ^* ^ '' M ■ *jjLol«a 

lijj .^JaLull jui£> £^jLa> ^ >^ (j- 0 -^i^ 3 ^'^J ( *'J** Lu^)&j t^J^ 

(iljLaljc. J^oUJ jALa. jjjuiu (jij LujJ (j j^j > ^ 3LuJl LuoiJ Ijlia. 
4jljJj <jJaLij-aJI aSLLJI (j^ljS U>ja JjiL*. Jaiia j .Goldilock 

J ja. j (jjLijuj tlaiia Akl\ . ^i^lLi SUaJ] JjuiaSii AJUiJI a . UaA. . Jl 3j|j^J| 

.liUju dLaiaJI j ^l.ull AjLisJl ^ajall JitL V Laiu Jl jail] AjjIjj^JI e jill 
T ->nV) (jLuxVl (_paxj ^fl CjUj^I tlijlcl AliljJI JjLiil! <JjV^«-a 

La JlL (j^>^i 4t'i. CjLaiiJlj ^luill jjj iLiA l^iallj lilliA ^jli Ijllj 

(jjjJJj (_>iaia. ^ ^"IV ^ j .dLlLajiJl J-^Lp ^u-j ^JJii 3-ilcj (JaJs AjjIj 



^3 <* /v^\U\^W jpjj jl JjJsult lift jL Aaj^)*-aJ ^j-a ^ijjj J3j ^^jjaSH 
Jjiillj diLt^aJlj ^luiU <Lnuuil <Laj£ll jl ( _ 5 -s«-aj LaLaJ lia-a jlS A_£ij .«>■*! n-> 
^Lul! A^ajS ^liujl jx £jjalLi ui.nH CjjI jptiu ^1 UiUajjj jAxJa 

f^J^ jl*-wSn jc- ' t '">,'J ■ CLiiaj Ld^jfr JJJ*^H SJlcj 

Ji. j La^jfr di^ik La£ Aial^J U jL^jSI JJJ*J aJllcLj ULja-l uU j£aJ f J 
lili j3 ^ » • ^ jLjj JLj-iaJI (iijjfllt jl£ . ^ "V • Aj^sJI tibjill jjjUajjill 

.AjjIj ^luii djLa^aJI j ^LJl 3_jLsaJ A^uill j£] j ^jjii 

L£ Aa^Uli cJai l^j] .iiUj IU.j..m Vila aALA\ j jJI 

jj^ll ^ AjJLoiHj Aja^^a-all diUa-iill (J£ dJjLu lilj I j^ ~ J^-uJ jialjj 
VI^a (^Jac-S? jl . J.ll±il1 IJlA jC Sjjju]aj^£j| jjj| j3 Jailai Ajja^ai AijioJ 
(JLluI j^> L« jjj A^oj^Ul <aUaJ! j3j;ij i-*luKjm (Jm^ ft t jsJi 

^lajjVt ^-lall Aajxj) O^^^ (^gjfiuKn j)<a _ J > a *^ ^l"im (_gjpm.n 

dlijiU AojuuILj (JlaJI jl£ LjLoj j^aII jIauIjJI ^jo lioiLji <Jj1^.j 
4i j^-aJI <aty I jV aJ jpil Lax jJiLnll jli AijaiJ! ^ j) . Aj^JI 

(jj^iall j^-ojj 4^1>>n ^^Is-ill (JJjiall CS J& Liajl JLaVU V jjj ^ 

^Ic. ^Jjtj 1^-1 jj^J (jl^ — ^^>*^ a jl ^yl^S/l 1 n ft jj^J jl 

l^ftjjj jjjij jj^J 4_i«a£ <^%j <"lj~> ^Jaljall <jx JJ=»>VI ^J^t j! '(^J^^ 

^aJl JJJ«J Sjlfrl jlxu 4;4^ 6^ ^J^ 1 Jj^ 1 tdlluj 

jjlij jjic JJJ^ill jj^ j^-o (_^1 ^3 A^jla jl 1(j j-a CjjIj AiLjalj 
iojju V L-ajIj . ji.V jl^a j- AjjLj^U! Ajauill Jai (Ji.UI ASUall 
V ^Ijj^ill jjjl j3j (jj jjjl j5 jli lilj .A£Luj ^jill (JJjiill ^ylc <5Uall 



.(jjjljSlI »JgJ AjjjjLujI Aj-taLi. t>.llk, fj\ :AjjL»-oJI CjV_ja»jll s-^A (J^J J^*-^ 

■ ^ AjjLui-cJ! CjljJaLul! ft^A Jlo clll^Laali jl jj^Lj j^SkJI -^J 
J*A1Ljj 4juJ$\ <_£ja1] AjjuiLwVI j^M.^i-sll JLalidJI ^ l,luu 

^3 j»tAaJLail_) IgjIj^aLu ^ ■>■"'' A3J (Jj-<»al (J^j«ij 1 '«*'■ 

i*0 <- j-^-v Ajjlij jjC-^J (JljLuiaLjjJI 

<* si 

^fl .AajLuJI o jSii] lj< w,.M< Uj^U*< <ii*jJa jj^JI » jiiil f& 

Glashow- ^^fblj — ^Lui — Ajjlaj ikjj i ij.fi (j^liJI J .^411 

3 i 'ril l £> jill j j$£JI ^Uoj Salam- Weinberg (GSW) 

A£ "Oji~o]l till jJaLull (jj . <Ldlc. AiUa JUC- jl ■> oV'i La$jlj 
(jjjliil CjljJabull alfc ^llliil ^ilaaall <^J$Jj o£ jJjLb ^ 

La jjji JJj£JI jLtlAjVI (jLjjuj ^ij .AjJaiLLLa ASUa JUC (JJJjaII jJjLk jjJ 
^yl&l SjIja. ^-^^P ^UC- -l^jxJl jjajuj^«JI jJaLull (jl jA i*iWj 

ojii3l (J1a (_Jj_aJa (JL>x AilatUall AaLUlJj . ^ ^jjjjjj ujll^ • 1 (_yst 

t> jiJI i'i-s ;> r->l j Lulilj 2 aj. , *, ,_£jLi*-aJI jJiLull IaOjc. j.XM 
Sjiil jj-o JJ^Sj < *<t . hi j JJ > JL>ja illli oL>i lil]^ AajJJ Aij*jJ»]l 
c.LjjiU ljuu'1 4 .^'^ AlLkil jjlc a-laJ La lift j . Ajj^uIj jf^JI 

jjjjjS (j^aLaLatlj (jjjjLj jjiiil (jiajlal (jj'unll j-a JAxj j .AjiajjiJI 

c-jjoi j^jJc. Ajouj^x Aia*jJaJI Sjail Enrico Fermi 

4 sj T , hti a jill jJiLull -jLui£:l Ala.j-a j jVI Uj£J j .GSW^jjI^ 

AiLk ^jC ^o-aJ AJlii AjJ-3aj Jj^-a ^ ^-ajji Ajjlaj -jl j a ^n'm 

L»'tt9 AjJaixIx 



Higgs JJlia *l Ji 

AiiSJLi A Sj» ■ nil S jail Ija. JJ— aSJI JU-ftll 
\'lA J iLlut j oj&ll s^A (Jijl Loglllij ^aJJ (jJ^I Z f»J i »•> j W ^ j > n> 1 l-ia. 
Jc-lialLi 1 3 1'^ Jc *SU-^ dil ojm-sll jjlj .lAAC-l i (J>nsll 

I^A ji-iA Jaa. (jl li> .ia . Jaa-J ^5°^ — U^** ^ ^ J»*n'ij <j5a^ £-a 

. t^Oaj 1 LiA ^jjjjLuaj .<iJXjJa]l o jSlJ ^jU*-all Jallill _ j )xu£ <j& Jjjjoi-o 
J i'" ' s\~* Lo£ i a^«,>.jj^<ll Jjilll JjifcJ (j-o Jc-I i jl^p» CLlUkJ^ JlJC. 

.^jjS ojl^>ak (JjS (_^-lj^aJl ' . 'J - aJsUjuo (_£i-o j*^ <J^ 

^ w.^ll ^jj .l^jLufl I jl^ f il (Jj£ £)Jh& JajkjjtLAJ cJ*^ <Jj 

4 9j» > nil ftjall <jlj ^ jJ Ixx jjjJjiJI Jlo LaLaJ aJj£ cJJ"^ Z ^>J>n->ll j W 
ojl^aJI j'nKTi La^jCj .^Jjia JL?^> LaA^il£ A j > uj n^£JI ojfillj 

4jJ j Jc cJlL ^^31 ^j^aL^ajll ^13 A^a.1 jj ^ill AjjjSj 3*^1 j*^ <-J^ Ji 

<jtf ^uj .J\yUi\j jjilill Qii AjJajlloll jA j :(Y£ JJLill jiiil) 

4j\iail s j5 ^ jlj^l I^A (jc. 4-a^liil ASUaSI <U»*n j AjoiSj £-a (JcIsoj ji^A Jiia. 
<U*ij ^111 La .^>]al-u]| J*&j AjSij ji^all ^jL^J V ^oiljijA Jia>j 

j^ii j 4 7» j' "'j . j4> nil 

AjI (jjjj <iiJi ^-o j . a£ jLi-ail < ' il ,nj ■ n-> 11 ji-jA JSa. 1 (j ^> i ^pil 

^la I^jS 1"° ■ j^jII A9J^)]a]l dul£ La^-a» Ajjaj] Ajjjiisoll 4^_uull 

4ia.^o q\ ^C-jil Jc liJj .L^joij 4jj£]| ^11' .ft' CA a\ i »■> II jjli «^aL-tf3jll 

jj& (> Ail V] U 



• GUT) <_£__>j£H 0.1*. jaI! 4jjJaj]l (j-o ^ jj (j-o-^ia ^Jj*^ ^JjJ^ SjSlb 
cJ J^J t^)iaLil]t jjoi£J diLJI ( _ s ic Ljajl CjljjiajJ! kill: (JaIuUj 

' . - * * 

AjjIj (j jjiL^j (j-^ j t>* j^M <— ilS jl ^ 4j| ^fl jjj jjl 1 Vi^^j . (jjjWill 

jLjisuj ^/'.'J JJ^i J ^ " tSlLiA UJ^J' " CS"^ Aist^a Sjl^*, -lifrj 
U-iiC jU'i.n.n ^1) GUT Jl ojj^ ^J-i ' ,'?JJ 

LjjjSj UJ^JJJ ^'j* ^ (Sjj^ CjIj^jUj AjI 

(JjjLjj (jjjijjj (jiC" -^j) AjjIj ^ ^ • jz± (Jj3 j£ Ajtok 

Goldilock iil_jlj^ljc. i^Ajua ^j-^j O^J j^j ^ jj^I W^J-^ 

l^j LiLftll ^ux]| JiaJI ^jj] JjSj jlJ 4jV ^tMI I^A ^3 

.SUaJl AjLIs jjjb GUT jJaLull ^jVi^-i Jj3 j> 

4jlli-a jS (JjIaJjj 4_ift.».^ (JjiaJI i-^Il' <\"l q\ (jSuaJ JIaaII ^IJjjo < _ s -iC'J 

.... jj^L? jVl l^j s J£\ JUi^l 



A.lL>i.« (jrul^S - A-ui J5L2/ (J7 l£. ^U^loJI jrul_$3 jjSu bAS 
JS^I GUT CjIj^Uj 1$j3 r Wn ^1 Ajjj^lJI jj£ V ^3 
djliuii jjjui <jJ^-o ^Saljjll jjoiSJ UJ^ **"^J* 

jt LaLcij AAlia-a (_ > y^jU-a^J — AaJj^a J] j^J L? J*^ Aifrl-Vo 

AjjS ^Jjjj »j3 -^J^J (jSaaJI j* jl£ (J\!Lftli (Jjjjlu is^J -W^j*^ (^-^ t ^ 

jp$£j jiwkll j-a j^j j» gluon jljie- cr^k 

J_JA.J jfLa-sJI j«c jl£ jl tlAjjpjall jjjjLaia j^C-jjj a '"^ 

1.1a. Ailia^ Jia. J£ ^1 4 >^i4-\ uti SiUail pLjjja jj£j ' * .' Ajiia. 4j1i3 
^^jJaLjjll (jSaiil j£J j ia&d (_j jail tlil^jij Ji&ll JiLa «dij| jj» t— i (jiLjl 

a^aJLe dlU^ j ^kjJall (jAjIaII LS Jc jj^l 4-i>.* j > n j .l^jlj -laJ jjjl Jill 

Uslj^ijc-I ^jJI ^liLa J-"jkyj(j^ U^J^ 51 LS^ 4-al*JI jjjljill j J^"' ' " J 

jjj|j&ll jx V-iJ J jjjljil jl 4jL»^g j^lj^ ~~ AjjuoI i-JjSI j*)/l j^^a. 

.31*3 aLsJI LaJl^s 

jjjljiij UjtA. (jj^l Ujjm 1 » > in .a GUT (Jl jl j-a ls^J 

(j-oij j^l (illiA (>uJj . J Axlall jj^il J^jj^l ^JJ^ L5^*^ UJ^ l-A-ijc- 
tlib j^ljjll ^iu jl^cL j^-iaJ :<Lua^ll AjJaia-lJl AiUJI Jjia. 

jx ^qj^II Ijj^jIj (jj^-a j^j^l ^Jj^j ^ya^l ijij -zillions 

jx (JjI^JI J0*JI ^1 AjjJaill ojl^J 4ikl<Jl Ajjj^mJI J yu j .CiVL«ua.VI 
Milb «L^il» jt AjfiLjaVI jLsijVI Jaixia L^J j^aJ ^1 iJJ^ 
jc jtjjS/l Ajjiaj jA JaUuJajVI j] >t jjA<alaJI (J^-aall ^ 
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ijja jIajVI o^-IaJ-o » '°» ^ AAtLc 1 al* ^alajj jjl (j^aJ jLxJ AiujJ 

(Jl£jiSfl odA -IsJ (^°) (JSjuill ^-i-iajjj . Mo Jjlijlj AjjjLa Jjjati. 

e.ljjjAJl (j^l j3 (jl ^ bA 4 In 9 ill <jl .o-X^S, Ak\'<i\ CS^fi nnll 

jUj^I J^> (jit -i-aJ*J ( Wr i hlflll JJC.) ^ En .all (jj^il t3flaJ ( _pJI 

:AAjU1I 4'<~*S$ I^_j ^gj&Jj . Ala jir >^>oll 

^1 jUj^I <^!£Aj fJUil A.^iViJ AiUall frbj^ tjli tM/jb jVl Ajjki ^ 

.AL jir JaJ AjaLjaVI JjubU J^all JSjilb J.Iaj 4jia.!)Li 

Jjaui ij jill 4.».li)t> Jj-o frbJil — (jl Jaa^Li <jj^H (j-o (j\ ^ 

(JjLaOjoLaJI -SJC j Ifl 4^kjJj <_£ jill dll-li (l^l'm" clll jlabj Ajl Jb<JI 

Ig ■ ^>'l ■^■vj (bosons ^>jjjjJ jl fermions jjj^jja) l$c-ljjlj AoujLjjVI 

AiUall J) £\ jiil AiUaj . (^Jl c_klflj A^bj^l J^ 1 ) 

bli .4-*L^\ jUjVI Wj ^1 aLjUI bi£ ^Vi - (a.<u».,J 

blj ^jjiljja (jii jSj dib jj j3 4.i.iifta>i ^jlc- Jn-iVun AiLjlaJI oO^j I'lunltfi 

M lj£Aj dibljlc. tlibjjSSil A-ijLaJ <ilb$i AAjjiail liHb cliiill 

<i]l_iA UJ^ (J Cfi-^J (J^ AJajLJalall jUuSM -i-ic- (jiai AjjlaJI 

lc.lj3 A£jb UU ^VMl iaaa jlxj 4 , £jJa^j ( * u*k Aallall A > '\a ^JIjC 

e- # * f 

ijJ.i*J A£jb jIxjI 4tihi 1^* ■ Luj jl .(Ajjj^I ■ i ^ J, -^' ^^jb 

J^t AiAaJj jA jbjVI Si^aj <_5jiala AaI jj ^1 dllj^ill jj 

jJI jjiJI ^ ll^ikj JaUoJajVl AjU*] (JIaj ^1 Jl£^V! 

|jjj£ — jA 4-ilj2kJI .Ajjlajll Aiajujljj l^J j^Iill jlxJ ^1 Aj^JI AiUall 



-X r A- 



♦ topology Lial jC_jAiail ^ jljjV! tlllila. (J^IJjli l ftft t JLo l$Jl£ ^itia^JI 
A^lj jtk ^fljll liAj .°" ^ • j* Jh&lj ^ dlljJJljJI (JM) JSiu 



A^ja jjjt- JUi Jlui YA JUii! 

Jl JJC (j-a 1.1*1 j JaJl <^jUj itabtll ^Jautll lib. JtJajJ 

AjjiH ^ 4*b jiL»Il jtlaiJ 4ji>»Jl jj£ 4iu*JI ijuSU «^QaUuiu\» 

^y^t (s jaifl) daisii jUjV) ^ 



jLjjcI ^gk JixD 4iAUI Ajj j£ll oj3 jll e^A Jj^a] o-liaJI 4jLj]a]| j| 
JjLjjjJ Lj-i.j3al fi^)Sa ^A j .AiUall ^ . ^-<aA. <^ ^j| j£| (jj£-a ^)lai-a 

^Jaix» AjSJ j ULaa. LuLa l^laia Ijia (JjjjI) .Leonard Susskind Tij'shiLj 

.1^.1 j Lij j£ j i" ^'8?^ - » /j( jSLi Ji^jobftJI 11a ^jLjJj]! (jUTij . 4 \\% a AjjLj^jS 
^3 j .4jiia-o (jjjljiLj (Sj^ (J 1 cs^i lS^^^ U^J^ J£"^J -W^* 

(jl j^Vl 1 in 'in Lu jS (jc. ! jjjS t til** a jjiE. UJ^ 

' * 'j^ ' (jl (j-a "fc^- ■» lei jjl jtj jVI 4-}^)]aj j .0 jjjS 

SijiaJI ^a - JxilL loa. AjjLjjjill l$iul j£ ^a cA£s&kVI (jj£j 

^jjixliJI j»3^>Sl l^cLa Lul j£V AIjLLxa (jl j£l kilLiA (j j^"< ■ ■■ j . LujSj o^)Ai>rto 

©aa Jl* ^ !>Lia Ciliilli.1 <_Sj=^l j .4 u,ukij$£ll 

(j-a i»^J-^ ^I_jjL LaLaJ Sjjliua (_£,>^ i3 ^ '"UJ <" ll jfl^ll 

jj ^^11 4iUaJI <jJaii-La (. Li jjill j (j jS ^I'^aj 4il J jiit 

. C)VLcai.VI (>a Aipj jjfLaj V ^ 

t * * e 

«P(J- a » J 4 jtjjl^ Ajll liJLi^i j .^Ls«i J^J-« LjjL Lulu V j 

AjIaj V ( -»-s>rn<n jj£ <jx J>»Li i_illi lilliA Ajjiaill ^a .dJlji! (_L^aiJI 

■ 4 j n-> Ljlj£l -A , Wilt ^jc. djiijj «clilclsa» AluuJa A^-jIi <\J A^LjJVj 

«jjliilLi» Cijll ALJa ^LmaJI (jljSVI J^iuJ j .UjjS jA jlj^VI o^A j 
i " <l t n-^ (Jj^ Aj^ia^SI (jA dilcUa (J£joUJ Lo£ ' ■o^t frLjaiJ! /_pa 

(jj£ <;lLaC. (_J^aJ CjjL^ (JS cJ^SJ •ftLaiLj ^ ftljA ^ jl^*^l 



.AjjLjjjill Qui Qo Aityi 

JI^juJ! Aja. jj IjjfLoJ M / J^jjVl SiJ^j C^-^VI ^LX*-<aall £».1>J 

tfjill JlJuLuo <jj e-JlB Qc AjjjaJI JjSVl Cjjfrk IjJ r^iUM 

<Luii (jl£uJI ^ LajJl jgkn.i Ja ?d'VLua.VI Jaa. ^ ilAelSil! Qo 
J£ Ailii-c (jjSLoi (Ja ^1 l^joiij AjJaaaJuJ! AiUall eljjjS J] (^-^ 

^ tilljl JJ^Ij .Ig^iaJ (j^-oJ *i "M^- 1 '-J^L^J^-I t*lljA (jj^luiS Aua 
CiLijuiH (l-lx jjLj ftJllt Aj| (j* f»c-jll (^c-) Ajj*^> Ac Ua 

. ..l^_LajJa (_5^ktj ^j^a&il AiUa -ijc AclaS aljj (JSjoij <jl Aja 

Aja.jLsJI dlcliall JJxjj dlcliLa iyuJa Cjlx-Laa (j^jJa dlc-Ua — Ij^Aj 

/ '^jjj^Ja]! jlilJI J*l£ «l, llll 'Qnl^'liiM» 

Ajjlisl (jijSL JjaU JA«1<JI jjSlI jili Ajaaau^a jl£aV! o^A dulS li) 
- Uic W J JS- AiUJI AjJaia^Lo ^Jl jxl! J£ Jjaj ij-> l$J j>^>^> ^ 
fr^aJI A^jxj 1 * n-s Ajjj ^Ic- j*ic- (Jjaaj I^Jj .Lo <jt£-& ^ 

4^ jSJ| Alull (_)-ajLk-a^ (JJ^ AJiOLi Lai ■ ■■•"'M ^ ml > nV I 

^ ^SjJI J] tiA J£ ^jlfl Ajaja=JI AjjliJI (JjUJIuaaIIjj .Ajk-J 

(jxt (jijiAxl] jlaill -3A»!uJI (jjSil Aj^Iajl Goldilock t*ljLo]jc. 

jLk-ail (jl (jjJii*J AioLila (illjAj .A^jIaj ^-aUI ^ <cm-> o V (Jil-i 
cilUAj .^CjVU^VI Ajjiu] 



clnrk. jljjVI <J^laj j3Vi<a <_S _ji^a (jx (jj^La Ur> >^> .iLfljJl .4^ 
(Jill j^j]aa]l jjlj jjj ^Jbj .6^^1*11 ^lljxJI (j-a jK'ia -A ^ > ^ ^j-a 

4j|j -i^)a-a <jl ^jic (Jitli (Ja^aII ^ _oai]! (jJa^alLii Ajlvfoniinll 

Ij^j liu<aj Ljjli (_W^^1 «Laj$ia S jjlVtll ^ju-<aJ La.iic 

lilb .^Uj) Ljjl tjlc ^yiij ^tjlbj Sjlail! t*lli Jj^j - (jUjj 

(j jjalat-a]! j ^jjjjuoaxJI frLaiaJI - v^'-»l j . Isnf, J^jiIaJI (jjSJl Sj^3 ^^ifr ^»j->$H 
(J ^jj >ia>J j • Lj-J .'7- '*■ e- Lul Lilac. ^jiiUoj ^ jpj^. j (J^^ (J^ 6 djLai£ 

(jjHujj^ 4*-aL> ^gi (jjtiiijjl Cj ^>Jt (^j^ itiJ Paul Steinhart djl^iatLi 
(ill j (jc j • 1$'^ Alal.' } <j1 t— IgUKj <L$j jS a jSill 

(jji AjjI^J S-i^_o>a 4j^)laj t j&ji^ij (jl .l^j (jJ^I (jJJ^)jaill ^jjjjLjjill 

(Jjj^j jAjjj . AiiJajoJI ajlA jj-a ^ J^^il (J J <-JjL»A£ i^r^i .lixla]! 
Aj^laj] 4 .Ag 1*11 A a)\*\u AjjlLa <— jj Jajjg£ ;J*'J ' " f^*"' (jj^l *^ r - 
AjijCIs AsamC t_jl_L»jjl jL^jLi ^jjjJLiliill Jj (JS ^^joU ^j'l 3 '■ 

(JjlLalLij .AjIc. La ^^yJc a U , ^.1 a' J£j — ^JL*J! jjSJ AjBjjI <JjUjJa\jjj 

_aA al^p La iaa^ilj] ^J^^l L_u*J! ^jl J^xiaJI (jj^JI Aj^>laj (jl*J 
jjlfc ^jjjjLjjji]! ^ya Jj^xJI t-ial^ail jLu^lj *Ljjl_ajuj*J1 ^.luauj 
^ajL^A^ Ji^J 4XaLui 4jj_bl-Jj Ajjiaj ^a Aj^LLaJLl JJA3j jj ■ " a "' La^jl 

CjI ^jj.ja': jjj^)ja*j .4_uuLaa« < _ ? i lg^j^."» 4_i^£ A3.li ^JL«JI 

A^jjiil ^t-abjj (, g i nil ^ j^sJI ^Jlij Ljjl < _ ff Jc- ^jjljouVI I^j-JI/j ^^lL*3! 

.(-jUiJI (jJuakLJI ^jlc >i^J Lpl ^IjSal ^a. jlijJI 



David u^jjc- yij i y> h*^a\\ qj^I AjjI-uI A .^ll c_i j^JI Jlaj <jj 
^jJI j e.ljjjal] Jjjj *J$-?^ jj^ill ^HJJ*^^ — ' J^J^ A*-oIa. (j-a Gross 

AilLj V (JjliiLa (Jjj jjC- j .^j-aj-cSJl iiL^Lu.}_a*jj£ll jJjiaJ J .iC-Lj 

£ Jjuj Ig ^is^ <-)^ S^W- 1 ^^>^ ^>^">j j-a La La jj ■ ■' Llll ^ioxj 

Ci^jJi ^ 4aiJaljj (j^jlja i .rn^i (jj^ll f»ic.j L^K *Ljjill cfij^l* 

jaJj AjIxc. ^jAj jjiVim Aia. jj 4j| Jc. p-^jui j£l ^^=^ cs^i <3iS^ 

.Ljllxa (3<aC-l il)Ljj"u»,n Jc. <daijjx LjjALa din' ■ ,. Jl j aoh-^ Jl ^jijljall /jl 
Ig'nnM J5I sji iliV j-»"m ttlUgJ Aia.ji]| jUaj jjxjJa jj£I c-Lj jj3 Ja jLui £-aj 

lS j^s^\ ji=JI <_L>j ^ i» n-ill ^ (j^Jj .(j^l jail J£*i J (Jal tilliA j 

^ AjjUjuuI kcjM^x J l$K *Ljjil1 ^c-aJ :ajL«JI o'^l ^9 Wi.nl! 

AjLlLo aji. llt^ jVlo J^. jJ V ^j! L^J^ jl Ajjlail! ojlA JuLa Liul jl Lajjj 

_>*J-> ^J?> j f»JC-» AjjiuJ lift jfrjLuo j I^pUs^! Jt 

^ jal !iilo AjjaII s jail d±jl£ ^llc jLucI J jS*-aII aJUJI jh tilli 

('l/Tiiil ^^ji — JVinio J^J^lJ cJ^SJ V dlLLo£l! tillj jjj3 (jV tt— ujj^V'j 
(jj^l! ^jAjoiASklall M /jL^jVl 4jJ^ (J** 3 *^ ^tjlLj tilliAj .AjjlajlLi 

<Jj£ jAj ^ AT"\ ^3 ^) j ^**J g-j' ^j^ll Jj&Lui<a jj l""*' ' (jjj ' 

3ji 4 ji Dj)-ijfl£ll SjaSI 4_Uuj jAj ^ « ' jaSjllj UJJ^V^ OJ^Jw^ 

Jja-« JLsJI Cljajll J |j& Jjj tjUj .iLa.i j^jJsLjj ^jj* j-a t^Jlaall 

jlj jj ■ lit" (jc. Ij^. ^jjjjju ! jl! j V j^j^l ^3^=^ jjl^*'" A .jjc.j-0 jL-oluI 

Jl j V f»^ajll J] jlsoaVI liA t> f^-ji^J .^jVl s^A ^>a iaSa ±i.lj 

j]» JjoIJjoU (jjluljj (jx 4"ll,o-S I JjUUjuIX JjjJJ c^UI JliJ 

.«|jj| IjjI IjjI r -.Lruni 

J^*1a1I (jj^' u' (_jiLftill IjlA jLa ^yjju ^aj 

^JAJ jtjj^l Ajjlai jlala JljSIjILij .jIjj^I <Jj!ai jlala 4% i^i dJj^ 

4_L-aLi jA JAxIuJl tjj^ll (j-a 1-C- jj (j^J 4 j-J,'^* jj^^Ij ^^^ic-Vl Aibjoull 

-xrr- 



aJU. Qa Jjjj b j£ jl . jlallil] JJjill jlskijVlj jj^ ^J-^ AL*-al 

GUT J ^ a^^ ^jj^l JjaaJI 

, j jSc- AjuAjI *J J»* dul£ Ala. jjU l$J^ diV jl^-oj <-^j^lajj 

(jl jAj (_>ial Jp3*i/I (^AiJ A*jjLa SAia. j Ajjlgj Ajjlaj t—iLiijj 

•C)\j&\ d>* <^ JJ^C- tl>* "^^J ^Jaa^li (^a1) 

? jjinidi ojS3\ ^u^Jiij jLl^-i j^s-cii ^ 
a:V Uk (iii,a3 lg_iL ja«iJ ^j^t Ajjiiil a^jJI jissj^l Jul 

Aj_^<JI --^ . Witi Aj^laj ^ «^>U* *^ VjjI laiuix .ajVf±L\ (JjVhn,nll 

j£\ Ax. 

^jjull ^^J^ Aj^IaJ (j<a ^^La ^jjj ^ (J^ij (jl IjIj^I c-^aII (j^-4J ^LlSI 

^J?J ^Jjbj ^l<uj (J£S AjjJaill lj] tjLoi^U JjIS jjC- J^xaII 

t_j jiili (Jilj < _ ff ic- A_aUJI A_njuiill Aj^laj (jj.iWi O^ 0 ^ cJ^"^ tJ^f" 1 tj^'J 
tlu^. j\j ^jLiJI (j^ IjjjJj lA-^ *^ c.ljJafl^l (j-a (^Jalio ^j^J frl^_a*J»ll 

A-oUJ! Aoiuull Aj^>kj Cijiii.! ^fll .dijU. (jiL AiaU^a IgiV tiaiS I^aII 

-rrt- 



ejxll ^j£.<u8 i'l±ujsJj a\a*\~* all fl\ jxll (jx Lllli (_£jil Aj^Lj jl 

Lajj^j Ijljail (jl j^Jl) iaaJt p. ^jjoilj . J-IjcAa (jj^ J^^^ 
JUJI ( *-Ja j]| ^glc Aj3 •ija-a 11^ (j5L] j '^U«-J J^jjVl Aj^iajl 

U«l£ Ajjiaj t-sUiaSI (JjjJJJ * , i.i> 11 lilljA (JjjJj .(_ ff xl*JI jjjuLoI] 

JAtLal! (jj^ll Aj^jJaj (jli ^^jx^!! I^Jj .Uju^>=kJ lAjbii.lj .ill (J/siuirtll 

. (JUiJI (jC ^LtJI J ■ J jAaJI Jj=^. ^» js^i 

jLjua.1 (jx J^xlall UJ^ J^^**^ (^"^ ^ U^SJ 

jgJaxJ (JI^jjjjiI JJa-lJI UJ^' Jj^-^ . \}> II ^C-ljoll (Jii^aliij 

Iji. (_jAoC (J£joU 4jjljjal*JI ''^j^^H (J«V>1 > j 2& v *-«tl Jicl j3 ( " h 11 
(jl jA A^Laijyi 4-JVI ^)A^a> (jj I IgJ 6j;i«4xJI (j^ajL-^iJI *-*«.' tja^C. j 

^ j j*j j^i Aj^bll a 1a (j<oj (jLuili AjjLIs uuni LiLa (jx jiiil Lijj^ 
JaVI Jt) ^Ia (jjS^ jl j^l fJSj . J££ jl j^U ^Lba^U 

Lcj CjVlxJa.VI (jx jL=k-a lilllA Jlfijm t * } ^^xLall (jj^U J^jS/l ^J^=»j 

SUa . SUJI AaJL-J ^ >Vl J jSVl t> ^ ^ ^ 

(jx (JjaJix (J^3 ^ jl *(^" JjaJI ^kC-ljoll (jl cf- 

4j3 (jj£j Lij£ (jl .oLpJI £x ALolLJI ^ja]I (j-a Jl^-4J ^JaJU 4_«l^JI CjV jaJxJI 
(jLuill laJL-a (^^SJJ (jl (JxJ»-&ll (j-a ^j»o %^ (— J (_5j3l 4 jmjlnj^]! Sjill 
jx^a (jxjJa j .(J^LLoJI ' ^ ' ; ■ "j ' !l& jli %° ♦ (-J (_£j£! djl^ |j] 1 ^ 'i^lj 
f. iJ Jl> [j\ jA Ijjj^ (jl (_paljpa!)U C_Ujui tilliA (JJ^ (j^mll A -\ \\ i ^11 (jlj^^l 
tli^j]l LaAic- <jl JJa-uJI (jj^l •W? k " i J x * ^-j (jc l^& 

jaJLali 4jjUx]| ^»ja]l (jl i>j (jl AJ ^ (3^1 V> ^ ^C-ljull ^ jjJaj-c ^ 

(j«jJa UuS (_pa^>«J ^ol_ia-l]l AjjoLatiJI (_^l| Ajjj^jJsJI 

^1 uVM 



AjIIjua (JjJJ^J 3^ic. ^^ic- J_ajL-a^J! (jj^J (jlj ^tijufl A i ftik ^^Ic 

diljijja diVjla-cii o^A (_£u ^^yC-Juj .!ilA,Xa UJ^J'" ^JIaJaI U^J 



<jl ^Jb S^&lall (jl . LjJS AjjI j^,.jltJ| ("iljlinwll (j-a 4u»j^j (. J)J». ^ j AjjL^aaJ 

.l^jj^i. JLuaJ Ja LaK ((j-i j^jjl jiju 4JUJI oj^ ^i) <_iisjd]l j£ UK 

liiljA (jl (J/Ua-cJI <j-a 4jl J^uxJI (jj^ ^5^" ^"^^ cJJ.'^.'J 

l^aa (jjSS cs"^ t ^ *^J-^JI <JJ_j3 SL^JI 1$j3 (jj££ U^J-^ t^j* 

^*1JI (jaj US Ijj lilj .^jj^jJa jjC. Ja. J) 4jLL eliai] AflljU-all AjljJ 

ljj_a^j £ja ^ >*i«hIa (J^uij oLiaJl (jjj-li-ia (jj^ Liuisul ,lau (jl jj^l 

^_ajll jj* bjSI i^IUa (jV AJaLnUJ ^^JaC-l <J^A) ^J">^ C^"^* - ^ UJ^ 

.^i ^jsa i> ot 6- JjVi 

^jjjjl j (jliiLui ^ jj5I dljSj La£j .AJaa2)LoJI A-aJill %j£iC (jx) ) X * 



jjjSII U ■ hll |j* t^UL! (jlj^l (j] -(j^ 1 4-alwll AilUI jl 

t, (jL ftJC-lill (jj>^>i;j 1-^ ej^b Ajjiaill ajlA ^ A-ajx-aJl 5iLkl] 

liltiA (jjSj (j' 1>J^ '^J^^l < ■ 'tt V nil (j-a tlij^ail VbeOJik.! jp£l 8jj»>^i1l 



Jil (jlj^i J 4jjlgJI A^aA^l\ A-aJllI j-o 4jjj3 A^jl-o AiUa j' 

<JI! 4^ut* 4iUaj 1 jjj£ Jil jl j£l j jx JjISj Jli ^jfij !>L1S 

j-o LjjjS Ujj£ (JJ^J tlfl £^J^ (j' ^ .AjJUiJall A^ojjElII (j^j jJljSLj 

j& Ijjxj (JjlJ l^i AAjiaJI ^iij .^LojaaJI ^aUaJI j-« (Jil ^}SJ (jt j£l jx 

.1*1 j j* Jai c±*A a^3slA\ 4iUail A^liJl jl J ^W a\ \ iy& 

cliilS li] iJjIj^aII (jS t «Ti (jl (^1 — «^uxunl\» <Aiall (j* SjJlc. ^1 

^jAjjjmtM ^ I'lTt j La* Sljt W 4jl ^>^> jt&l tillj ^JC jjfLliai (jj^ll (jl (JjLuiI 

joj 4 tn^i^ jx ^jl ^-"-Jjl C- 1 ^ > <~i (JSimij jj^kJ (J (^V oj^ * j^b> Aj2 

^^j^jOJ AjIaxI] <xJaxaJI A^aJI du-ajl OaJ . LjjI jjIiC- Sjlai^c Sj ji jc.j Ji^l j 
jl -i^JJ ^tjtijll I'lio^S .^jiill aj-alj-a jC- CAcLjoJ I jjlaj.ii j>^jV j^aJI 
jiJ 1*1 (ji*J jJ j .^-j-t . (j£jiu <LuiAaJI ^lij^l J ja- ^3 ll*l j 1 > r^i-t > » 

jV A^kiiill jx jj^ iLa^ jj^hioll ^>^*>J 

jl£ ^aa lilj .AjowiiJl f»lijVl (j* -i=aa AajjI jl (J^-J^ j- 1 s-i jlia-JI 

LjJS <Luia^JI ^lijVI J_>^- (j*^ t S_^jLaJI (Jjji ^»jL JJJ^J (Jj^iaSl *J_>^ 

' * ' ^cjlliill i'iiK jjj .Jaia ^lijl ^-Jj' _j j=w jx dil^a jji«J ' . it ■ <il 

IjJS 4jjwkaJI ^lijVI -i^lj (j-eai-*i jjauj ^^3jl 4ajjI (_y^l> uil AjjLaJ J^ 3 ^ 

«^Jjla AjL^I» jSlj .4jjI jJixil ^ajL-AoJI cJjd jj (ja j *iil^ jj-JalJI jiic-V 

.S jtluJI i_kL^ (^jaj bj^>C- llljjj jL til ^JJJJ ftjjp. j 

ASAj-all jL L^jI iil ji^l I jlA jIjV bjjA.jl ^jL U Jllai jj^ju ftljail 



-T TV- 



jlijlVt ' «(_£JSJ llJjC. Lll*i» (jlj .Ipkjll JJintflty ■ ^ AjjIjjIxJI 

— ^LuxaII AaUJI 4jUJ ^laJl jjifcM — 3>ic <j* Uu»U <jj .Ajjj^Jl 

A^uxaII 4iUail AjyjlLJl 4 ofiW (jLj jl ^Jau-li*) LaJ^a jjSJ I-I^jjjS 

jA JliLal Sjkiau jit > ml jj^J Lo-iiC- oLjaJL ^t-cuu (_gill .laJI j»a «4jjj5» 
JJC- (Jljj Vj S ^t.o Sja-«JI (Jj^ >*n 4jjJaj jli t*l]j £-aj . |4jl11±a]I j* ^jj 
<Lc03»-a1! 4iUall A a A jU (_^-ai*Jl tliaall jx A} j«u IxJjj l-lla* j$i« 
t _ y lc j .eLlaJI J J^jJ 4-l3l£ jjSlui Aiaa^iLall Axjjjll j-c Jliol jl jJ&xJ 

tJJ*-\ aAaC aJ\ jl) CjI ja-all C£J& jL J-1*1a3! jj£JI ^O^" '(J-=w 

AjjJaj ^ki-buj IjSA j]i ^ VY.nn jjC- jiu lift J J$la lijj .A^LLaJI AaUaJI 
Aj^Jaj ^^ifr ^AJj .«<*-yjC- * c _ s Juj» (_^JJ (illi jx J^Al? UJ^' 

.«<1a1c.» JLj Igi^j] aIAja lgj| ^^ic. eLal*J1 phi <Jja jx Uxkll ALU 

^jic j . J^LLJI jjSJI 4-1 jJaj jLua.1 I g-<L»L.il j j jfixJ 4jL jia tilljA 

ij (jjjljij u'j^ A hO/Lo ^jJc. (jjjjla oj-^ V lijl jx 

ALl^ail Cili£lji.VI (jl ^jK"i>.i*i Ajjbjjall £±i\ jol] 4ilikx ^jL jl 

^Wn l$-jla djlaMlkVI dlj jLc lijj .LujS o* 1 ^ u^^' ^ 

jjxiij (jl (j^AAll (j^a JslOLaJI (jj^ll (j-^j^a ^Liia (jjijl jail l^-«I l^j 

(jjjjbjjall j (jjj£Ia]| (j* ^1 (^lallJI ljjLi£ 

jill l^A (j* till jJ*J Aj| j^yic- -LojL^a Ij jj3 I jt > >i 1 jl I jtUaLujIj .(jl^<J! 

Q 4JLs£il| S jl oA»i J^aj (_^ill aJISjU (jj jjj i^jjIj JJ*J (Jli*]1 tj^f" j 

i-jSljSjl jl jjJ AjfljS ^ lillj Jg hjmfl jxxJI ^ (jj^ll ^-^ij ^-a 

JjjB LJsjI (JLutjJa jj . j^l (_^i^ CjIjJx-JI (illj Ja^Olij ^ . (JjaJJI 



^jjL -lie «L>ja.» ^ j i ' * 'j^ ; ^j^jUiJI ^jjjljjJI ^LaJ 1.1a, 

* # * «f # 

4_buulaj$-_.l o jail o_ui Q\j Jiail JjU 4jl jJ j I ji>>> <ilLiA jl£ 

j\ A^s, SAuuJI pj?-*'^ aLb-j^ (j-c ' '"-'^ ja jlaaJ 4jj3._1! A^mll 4_ui!j.- (j* 
>_a_*jj Ajj3 <J^A ^ ' .' cjc- t^jljill j^cj ,^^1 «4_vafljJI aji»iH>> 

J^*i,l 1 " (JjjaI 4*JjlaIl 4jjJ-ufyt _cjM» (>> JaVl \^\ j J\ 

. <J*1__JIj \\\/\\"\ t'lmjl AjuAxJI A^jaJl ^ylc J-W_ba.l <jj-.ll 4j jJaia IJJ j 

jjjjj . jj-jLuc jjc. J^A) La 4_ijl_Lcj j ^Jjsut ^klc o j 1V1.0 l^jj 

JJJ-UI jlsi-VI <jj£ L$_Lc V 4_k_aL_v J^stLo Jj^l oj^ill jl 

Vt_iijalui {jjla *l j ^^ic ijj^ U^J^Lj j»Xaij ^jj Lc VjJjO^ 0 ^ 

^g-cj ±Ja dVUja.VI o] LS^- Ikl.u; V^c Jjiill ^»ia5 ^jLj 

^jLp V cJ^A? ALLia AjJIaLc a^o (Jjlj ( _ f ic (J^jA-aaJI j JjAJ 4wK^ 



4jjl*-a clul£ 1 <^ a ^"wl 4j| AjLgjXlli I (Jtii-a (_>ulj W » * 

V -i 3 ^ s-i^lj ojd (JjjJ ^ ♦ * • ^gJljiiiu <aiaaJl ^ j .IgJ 

(jj*-* oUkjt ^gh (JLljaUii lj] .^JAxlall (jj^l 'SO^ jj*" 1 ,?*'' <^ C ') <-^' 
(jV t(_pajVtj lOa. l^xui U£ j£ AjI^-aJI ^ .^'»« tSljla S^w-i 4iL^a ^jJ] 

L_iLuaa. (J^-uJI 0*3 • U ^ l*»J-> J cJ^?-^ (JjluvLwjj CjIjU31j ^jJaj^U 

^jll ^uSjiJI aSL^aII gJtiLjj tAiA^L ^jil jj^J Ji^ul dVU^VI 

LaKj .jjJbjbl! AijUax ^ -s .,,u jA lilJji (_^a Ji^JiJ jiuil! 1 g-s,!*^."... 

' ' '.. . 

tilliA (jj^Jjoi i^Ljill lift Cff i& JAaLuiVIjj .li^ &>1«-J <aLuuo ^^ic. j 

Ajjjkiu i^jUjL^j Ja£a (jjul (J^'j' <^^j* Cj j^"' ' " ^1 ^■\Vnui*il 

Ai-uU j""*-' O^J^ (_JSia t^jL^all ^1 > fT\VI ^Ui^ti tj^J 

-U .- 



a^jSm ljSIjSH 

jl Jjlall jl jajjiII jjjl JL° 4 Inj>>nll jill (j^axjj (ilic- ' aV'^j <jjl£j 

-^jt-o <j* Max Tegmark <il <jj£JI jJlc- 

26 Ailjil jl'iull £kj (/^ J -iaa^-all (j_£JI l^t <jj^ -(ujI ja-<JI £ jjJ j 

4J.}aa]I liljl jj (jx .1^.1 jJ tiljlai]! ^3 Sjiala-JI <jl ^jJa! jll (j* . Jajai jo* ^ • 

(j£j j] (jii. (jSJj . iS$^ _J}& ^ (j (Jj^J^I d^^j J J?-* 

jxl ^tiLLtaJ AAjUa^e l^-i^J j A^jLix SLia. (jj; ■ *>J* J J^l UjljjiV 1-i.iC-j) 

dlljA cLul£ IjJ . Qjj^ala Ijjl j*jij (ji^ja .A^.^-n nil! Ajj^JU (jjlaju AjLutalli 

u*1Ua Ajj j£JI Ajj jJj^ll ^tjui]! a JiX jjjSj jl ' _ 't- j» A_u»aj (JjjViiallj (j^j . j^-o 
ojlA AjI jC- ^C- JJ .Jaa^LaJI (jj^U ,^^1 jiil L>* <3^^* W^* <^*i-^ 

i-ijSOl SjjUrl 



V ^Igi V <jj£ £_Pal J&\ jA JjLaJI I.AA ^ ^ jJI jja-J j| 



(j-&9 ^ n->ll (jj^JI jl) i Will Ailal* ^tujl <jx LS ^- J .liiSiaicJ 

Jala i^ikl j Aiuuij ^jx ^Ijj^V ^i5o LaJ AjljjI j ( " u njl Igil Jxla-aJl 

^ . Will 1*W\A 

Ajbp V 4±>bx jA <l*ijLo J£ (jla III] .AjJJaJI <jl j$Vl t> J <_?J».^I ^ J^' 

(J^)i*\ j (jl _jSI lilliA (jj^jm j . <jljS»S?l (jJj^J ^b CJjf^^ 

abla V -lie. Ljajl t*lb\A jj^'-j .<jL«x]l <li\£kj-^\ j£o AjjIJIiI is J J 
aliLaV .lie Ajl^xilll a^A t'lVi b j3JLa tbjjSL <Ujuu ^j]I (jljSiVI <jx 

piil aIuiUu CjSLk Ofl] .1 jjJ jA L c*1Ua Jl j V (j^i j AijaaJI jc- liij£a 

(jl Ixjj AIjLuiJI A 1 AaSI till jiiaill IxiiuJI Jj^^ ^^ifr JbS] jj^I «JaJa»x}|» 
ialiijb 

^iJI (jl ^^jjjSu jS-iij^ jA a^A ^alxll JbiJI jni^ JJ 3 -* (jl -Wr 1 cV* 3 ^ 
o^llfji La (jl .AjJ_ajailA. ^tij ~3 '^^j jjjjSja^. I^>>ij OJ^^i^ ^ 

Jaljjjl AijiaJ "\g >U AljtoJI jA ^^tfll jll jJlxll Cili.^ >*)| 

. A]jIa AjjjjojL^. (JLibl^aj Cjli <L6J&L« ajLja^ (JjS ^jx ( " iw *n 



(JjIaIII j^J j\ 4* ^ ' jx ^ jj lil j^. ^JlsJI jl Sj^il jl 

('m tViml Mj*> j^ 1 ^*-^ (JW^'j ^^'"^^ <^ cJjji> LiclAiJ ^"<a>**> 

^ -^-^1 j] -^l AjLudll jl ^jU^ill Ajjfia 4jjaJj£ 

Ai.Li jl Li-a (Jj.^Hj ctiJuW^ Aajuj!>U]|j ^IaLJI j'-" ; jl 

jjh-sXJl j (JJ^JI jl jjJjii ja^3 <^l^>*-aJj . AaJI (J<v-* a (jJc t>0A (Jj* /ill 

Nick ^jjluijj liLj ^^ojj .Ljj^)*j V CLiLjjlS jl jjt£ <JjS j-c jIaj 
3j£sj ^jC-jj La ^L-aiklj jjjiui^l 4joaLi. j* LjjxuLa jAj Bostrom 

(J j* <\Ml I^A jj-c ft jA 
till ja. A3 jill c, IjjjV I jl jA ^ajjlui jJ AJt j]L La jl ! ' ^ Li 

jjill ^jjjUJIj jVl eijiaj l5^JI l_jLj£JI IjlAj iAJc. <jjalaj c£-^l (^J^'j 
^jn^nill ^jc. lie — (^mui-^ jjSj j^lll 4 ll t rill SJlLoJIj ^Jajj ja^3j«J 

aj^a t*Lij cAk :t*lij j* I >jVIj . ^llLja. j^ ^ — jj^ll (jSLjj 

j^jJa Jl jslja ~ Iaa — AjliiJI SjjaJI olft jl . dULji- ^t-uu jx jjlS 

AjI jJ JLvjJ V l5^) UJ^' ^ ^»a.J g 1— ) _jjuiIa. 

jjJuLiuLC jj^j LaAic. linisk - Tr ^'l «^j]aj» jj£ ^ j^J (Ajj^aljoal ALa^. 
Jj^j ^ « ■ "V ^J^-J ' . -i>JJ V A-il jAjj JlJJuLa jjS JlJ^.J J n'^l JjJil 
jli ^JUJ jl j£V Ajj^uiU. CxIjIoJ ^jk. L^Jpaj jlj^i 

JJckj j£^j c^^v^^j AjLa^ jljSLj jjSjaba ^Juu^l jj^l 

wjal jail j^ -j^>\^Ml 1 ^ u ^ijUaxj JA«a<JI jj^il ^^>^ tjj><~i\')n\ JlLa. 

. Ajjilo jl jSI J ja. j jt AxaUII Aju jxJI 



- Y t V- 



The Matrix (Jada-J) ^ lie ^\ <A\ J*-aj U i-jjal jl 

Cjuj Igjl ^n-*; |3^La.Sfl .^l^il j& 

<jajA5» j^ t * I <J tliiS (JLua. ^LJ j>A-Ja 

ajlxll (jjS <-l)I^Aau) ^jjoUll . Lajli CiJj L« ^^jjl lillj aau ' « 

^Jjlj Jdjtj LS *ia. l$_j| ^jic l^jC j jft w " JJ ^ S-^jW^ 

^yul ^^Lvil jJlc- :L*Uj£ La^J jjj£\lo jpjj t^ajKll ^JUJI j& pU>Sfl 

*uLaau o^aunrtll ^yC liljic ^S) (3^- jl (*(^ JJI a-^) (Jj^ ^j] ~~ ^ jffi** 

J^*-aJ ^il l (j* <j*ul (jSij . jVI ^^oa. ljJ2fc ^aj^ia JJC- JljS V 

jjjjl AJJSJ jt jl£ Aa] .V flaj liS 1 j] LadS J jSJl ^ jjJJJ^La liajla 

fC-jll "3^1 I^a Jla f>J-& cj^ ej*^ Gottfried leibniz 

(_5jxu jjiul <^jLJI ^jL*J1 <jlj ^la. t 'unjl IjJS jb Jj§ «Ul 

(jk'irtll ^aaajJj Lj! jl Aiiaa. JUa.ll jl ^laJI IjA j&jI jl ,^1 V] 

. U «Lj Licai j£j Ijua. 

J£jij A n oa (3ii- J* AjjbJal jpaVI ^ijiail Aclik^a LJaA ^jl 

i-_j| jiil j [^juftC- <»_jjj-aj jUuSfl Aj^)j^aj (.^jLtiLiii Ji-a S j^kl ^laiilujlj 

ea^_i <c- jur-imll AdjJal^p2VI Aiji^Jl ^j] , UiiiLi. lliui (J^aL 1 g mjV jl jJ 
jj£j J£ j)Si_j .JaSfl Liujjjj^ t_Ji.lj ej j)i -all pUVI AjjjS i'imuI AajjLJI 
q ■^•■^ '<\\ jjiic. ^J| 6^jjLlo Ajjjjp^II dlljUij jxJJSij AaLSluia Adiii U"hnlj 
(j^aj^pJj ^1 jl jkt^iVl jjJ ^iLa ^akjli. ^Jl«j II dLcUlajVI AiJli. 

^jjJal ja ^j<a (JjJaiA ^jjJaj-a jj-^J O^I^H^^J UJ^^ 

Ja_4J^o tlcj j<i> *•*> ^jj)> rT> <\ j^udaJl (j* jji-o (Jk. Jja. ^y-akll JUail 

-Til- 



^jJI ^ll*JI (jl j jLuia. AjJ aS\ UjI^j V J JS*JI < ^ 

jjfaj jjjJI Aiuulall JjS (j* Ija. 4ij ojSill ojgi JjSbiLjj .(J^* 

/ ^jjjj-alS «*Ijja,VI» 
J jjiil j .ftjJiljva AjjJal jji^l fJI J*^ t^C- J es^^ 4j£jj (c-l jJa.Vlj 

^Ijj Aj£J j ajLJl £-| jj| it jj ^j^ul jll J (Jjsj J Sj^all si* 

jA I,jA j . 

jl IjjjjjikJ ^» u r->ll (_y&Aj &l J^i\ ^.LjacVI ^^5^1 lJ^^ 3 

^cjjj^u'iH t _ \*\ j l_Jj| jjll 1 ^ 'I -—^ (J^ill (^yi^J 1-aJ JJ C)jfi" ' " '"^.'■"^•'•^ 

Jj*Jj < _ J ic (Ji jL-aokljj .lAJja. jj 1 j*nn j j£su] L*jjj tJaSa 

jjlSjVI ^gjJaLjil Alan Turing £j jjj <jVl jj&uJI i> ct*-^ ^ 

£jjjJ £j^aj .«?jj£iQJI dVVI ^jj-nun (_Ja» A]Lolo ^cJLsij 6JJ4-»i ^jjjj 

(_£J^>I «J^J • (JIjjjJI c , n>J jl AjlauJ jj f. j-oll (j£-aJ (_<jjJI jIjxaII 

aLiajo) (_£jiJ djlJLujjlj 4jc(j diUlLaijj ' — j ^ ^^al*]! Jj-^^l 
^p^. - l^j^oj V dilojoiU. JVI Ia jc-Jij diVVl (J Roger Penrose jjjij 

^ j jjilijll I^A (Jii-alaj ^__)da jil (jl j . jJI Sl£La-« — l^all ' * 'j*^ 

ift (jl jA ^1 j ' < ' ■ ; c_iJjuall (jl jJC- (jlia-a ^jLjjjS ^Uill ^^^C j]| 
^gjjj (jl «. j«JI (jl^alj (jl LijJUa ^j-bl jJI qa j .^g.^fi'i t^-^j l_1jjjjL^£ 

li*i£i Aj^a. 4jI jjjuaj > i n\l (j«3 La (j<<i ^ Alk^lj c-J^I lJ*^ ^].J 

• l JSJtA, ^ jl *ll-l>^VI JS*]| liiA ^s£.^ ^^*J 



LLaUl ^jnniq J&l Jc l^fJI i'n% jll Jj1«J (ji-u 4i! ULS lj] 

AliLaJ (j^AJ JilxJI (jLuijyi AAuiJ liui (jl jj> rtYil (JaA9 5 jj» > n ojlr-t 

Jlii L*£ <>u*j <lal*il dli jli-JI j>1a (jLa <j^ 1 * <u-> * <J*^Wj 

Jj^bltj jA IIaj .^j]su-aA Jlto-a ^Uaj jl Al\ J JaSfl J& J jj^jluJI J 
J _jiC <J£/Li, 1$ man Ai&^J A3 Ajjj^jJI <j! (jjm Vig ^11 j c-LJaJl (j/» JJJ^ Vg^»j L« 

jjjj U^jc-j tdl-iJ Moorjj* uj^ HI) UJJ* Jc- jl 

^ ^ * ^1 ijjjiiSCk. US I jl Lu9 (ji Ul l_sj£ .4j\j*rt"^t 4 \\mn\\ aAA t_^Lo 

(j-aaJiij (JjaJ (JaVl Jc — sillj UiLaJ V Aj| jA jw^ll c_)ljaJ (jl 

jl j .aL1<uj ^o)l ^jJaljpaVI ^JIaJI J& . > *uy c-j j . n l ti I I jJUi >tJ jj3jc. 

Sj.13 (j* ^aLuJI J/'""^ ^Uaill IIa Jc j^il (jj^J (jlfl CLlLajLuJI 

djlJVI j Cjl±a^j^)j]li .<Uic. (Jaju gyill c-jjuul^.ll Jc ^jtA^ ^mIjjj 

lift j -L}J^ Qlifo n (jJJjiuAA J) J&l (jic J j jifo o (JJaIIc j^g-aJJJ 
lijl (j-a ^C-jll (j-lc — t_^_I qj^jA-c lluil — UljjbLJ lji.nl m^j ^At t iji ii jA 
(JjbxJ LoLaJ (_£)La>a (Jac JiJj UiC j (JjIuu ^ Ajlj (JmUaILj . Ig *1<i. 'fi (J^uxj 

i—ij^il^. (_>A*-a 

V Uj J <^1aII (J j^Vl j Ua 4^11 A j] ?laaL (jj£JI 
(j* lijA,l ^Jl*j (jl laaa t*lilc. (3al* (jj£ ^ j .^jiosaJI (jl jSSfl (j-« <jj^ 

CjLjujLxII^ AiLUl (_pa*J Jl ^UaJ 1 1a (jl (j<a ^C- Jl Jc j (JLiLa jIjlaJI 

.SjUM <> Jb > » 0 ' a^JXll ASLkll (> jj^ Ja! LjI Vj 



jL til j lLu! ^Jusiil 4lal£j <jj£ |<un ^jj^jJail jjc. <j^3 tillj j^ _>&lj 
lilj A^lojjII IjjU^ ^ eljj <jl (jjJ j-<u (jjSJI ^Vi*^ • t5 Aia^, IjJja. ^JLjlII 
(_£jjjjJa]! .(jUaSj jjLxaII l^JaJa^aj ^_pajV^ :<LLa (j^KMI (j^«u 

^ IjLLJ jl jiLoj (JjOAjJli tjnmll jJJ^J 10 ^ (JLS^ (jj^? 
(JalojII (jjSj jl (_£ jj jjJaJI jx Q^j .Aaaaj-fl cli!j£|jj (JLi^la-uLi ds3j 
l& Uil cjJaU. ^jiujuoa jialidl jljiAt iisjj ^1 lid L* .l^JS Jj.^iU'tlLi ILSj 
jl ^jJaljJl j-a JjjlitoJ! e*lA <3jjlaJj .« Vn-\ <<II» Ajuij C-(j-^ J 
V IjJC (JiaJ jl Ln*jj ^Lla lgj£-aj LLia. Lallc. jfLuJ SjLjaa. 

Aiuj (jjSj jl ^J<n"i^ a\\ j*a CjIjLujj .<aaLJI (jlj^Sn ja IjjjSj IjjI^-j 

Jl!Lal j« ^j-aiaxJI A^Uil jl J.f.Vn a\\ j<a3 4<Vtoll j (jAeail jjj jj-oJ jl Jilc 
Cilia jlv.fi JjSIjjL talj iiLl llA ^ibj . (J^a-o ^llc ^ cAf*- 1 (Jjis-^ 1^* 
. r j»jjiu>jj ^1* ^_^aj^jc- (J£»*u jA I^Aj ^ j-j-- ^ ljJ^)SJ 

XoJAa U>lj)£t ^Jutull j^JI ^jpjo jl jj 

^ jj.il! (jUaj tj-ajJa ojjjL^aa-a Ajj'i-> all jl^sfyl t>^A duSJ L«JJ 

lilj . JjVio jA Uij ^jja^ jA LaJ lift^i JJ*laJI jjSJI ^JJ^j {J-^ 3 ^ 

Ajakll jl ^La-cJI jl j^Vl t> ^./TtJ V J^C Jja.j l^l^la tjj^l I^A 

dlUA jjSj V j ^-sSj V AiiJI ^j .^plLY! Jc- t.n.n t£lta* (j-J ?L^jI 

(JjoajII ej£a CuL L*]Ua j .l^Jjjal j£ lij^l (jSJ j 1 ^ > ^>°i jJ t jjm 

^JjaII jjC- ^IHujujVI -j La jj (j^ajftil (j-aS -^l^J (JJ^ fljj-ua^x 



*UL ojj^c t_iUjuji c*JLjA JIU Jiijui ^jlcj .aJjI^JI Ajjj*jUJ! AaUaJI &oa 

V l^xJI <— us*. j*> liloo Jl j V t^ifl Jj1<u3I (jli jj£J1 j* jiJ 
iliVlaiW^I jjlji (Jj.n_u.irt ^jlxoa ,jx> If. Uj j£ jl£ I jj j£i j 

^ J"*" " OJ^i .4 jml >nl ^j*l --^j AjjJaS l^jj .(Jj'tdull ^JL-ta] j^J^ (J^juaJ 

AlUaj A3 jjtLa S jLiaa. L$j3 j^jjj ^1 iUkaill ^l 1.1)1 ^jiu (jl Aj^jiill <j 
lojjSi ^ ^)aJ t3*^ ^ (j' (Jain, oil j* ^JJ A)jIa AojjjujUw 

^ <t 1 11 j .HsijaJI jj^ j^ . jj)i*n\l j<« jil> nail I^A Ja^^Lidl 
iIaxx Ailia^a jUj A$-iLiu> jl j£l lil] j ^ Lu L £ yJa Vi<i,n.nll 

L*j . AilLa <J£"^ *J-^ UJ^ LT^' A^j-all (^J Aj^uII ^yifi 

JaS3 jjS^I (_>^ tliljLjaaJI ailA (Jo-a Jjg-la jJ^t j j_>j^ tilliA jSj 

jjjlill (_> £jj i^l jjSiall < , r— >H jxj) l^H <^ja>^l jlj&l gi j£ij 
dll jl » <n-t (J^ i hii >i Ujjfi J!La (jl j^Vl (jiiti jl ^'1^ nil jx3 ( jj^j jl j^-«J 
jl j^Vl (j-« »JJjS l^ljcl jlj£VI ojlA t tlVunj .4fu<t lil jSI ^ijiJ-o 
Sjfljo^ll j| jSSfl j* <,__ y J£II j^J^^ ^ j' J^^l (j -1 ^ '* 1 J^.' ^LJI 

jji JjShlLj .UaIa Ui jjSj jl lisfc. (J-adr^all jx li]j . JLlIj 4iaLJIj 

*Jj| jLja^ a^c (Jj3 (j* Jjl jaII j dl3jil «*■»'■ ^3 AliLa jl j£l 

< ^. Al lxll ' * w ^1 ; l_iUju»V ~~ JaSa till jLiaaJl (j^aaj ^1 jrl^aJ j-«VI j^J j 

. till i AiiLall ^Jl j«J1 j j IjliAj ,^£3 — Aj jjijl J AjLuII j 

(jo JJAJ jl IjjJ^LftJ jjSj V <jl j<0 jll (^^J 

a — r.U j^ Ail VI UaL f l UjAa. Ja*3Ull jj^ll jl£ IjJ U?a a : -*U>»\\ 
John jjIj jja. jjSil ^Jlc jAi. Jal .AiiLJI <jx±iia j*jJaj jl .J&Sn 

JAaj Jja. (jjJfljS^ (Jja-ojilj jj-ajUll jlS j] (^ji^* ^^yJajAjl ^ BaiTOW 



-Yi A- 



Sal j»l-J^I j^jK'uiij Ls ^ylc Jj^a. tdliA (jj^J t_i^uia AjuaLlI (j^jlji 



AlulS jjc- 43^yua ^Jll (Jljfil (jf (JaJzlsJI (JaB iAjudal) {jjil jL /ja <Aj£Lo 
LjjI jyjfa ^bltTlm AjLjjJl . LlfLJjJj f£] jjJLj fj±Lu S jfjiinfl fiUa±fyl 

j* 'i > n (JjIa \S\ 4jxUI jl^tfl (jC £tj«afij jl (j^aJ ij-lit La 

:*Ljjill jiiljS 

(jjjl jtJI (JJoxaLm j JjaLi* lIiLJoSUj Loll fu\\\iu HIaII oJA (Jla 
eLLJI jj^aa^l (j^J ~ (J±**$ UJ^I J^ 3 ^ UJ^'J ' UP* Cy (JA*3ll 

JjlUu e-IaJJ ftfj 1 f AjujJaJI 

JjV^l <>*V? (J*A^ U*1UA <jj£j S& aJ t flft (^LoJI ^uaSlI CjjSj 

^^Ifr ^J$\ ^tjJa^al! (J] ^ii^^' ftjl&jj Uij£l 1j> 11 nil AjiaxJ La^>a. ^» jSj 

Jl <JI 

* * * * 

A*jJa]l ^jjjl j3 AjaAI ^J^niail (J^SI^J (jl tfJj^J (jlj t(j-4j]l ^-ft 

Jajlxi. (j* ^£iill JJ^ll (jl jA ^^Inllj (jj^jJa^l (jl .«AlaJl AjLiLaJI Lxa^i] 



^gk -i3 lijlj ~ L-ia* ftiil (j£«e»aJI (j^ jl£ ijj — ^lY'ii >iV I j] 

diaJ UiLi, ! j| .AiiLJI j£j jl a jj-n .fill u_iij| jxll <] ^^.ula (JA 8 ^ 

(jl jLajJall La A^jpun j£-aj V J <— jjfc d)La jlxx 4 •> 11 » o ^Uaj ( fll jJil 

jjfiSjiulJ j)jl <Ui.H LttJj V(JjOAiSI 4_i1aC jjjjuiij JAajIIj ^-oluij 

J1aa!I ^Jlxll AxJjL jl 1-AJj ?«^4JJJ2lJ» Jj_j-oj ^iiUil 1-4JJ jl . A jl 11 

^j1^)1I Lij j£ JjjaJjj <")1j->^^ll jjjiu (jc- ^iajj ^ill L«»a ^jtj a jn-> i 

jl . (_J jjojLsJI A^-ftjj Aj^laj u_ilS £jL) (jAajJli . IjauI JJ*Vl £jJu-tauj 

g;l (^l^J (jl j^? ^ (i^JJ^ C?^"^) W- 1 S-Jj^l-a' Sj^3 

^jSIa-j (jl Mac (Jl j}-* L>^? AjJlxJI AjLaxll JJ^^I J 3 ^ 

LftJ UiC. LJlt j]i <_U*jJI l-l$J J .^J*> > r-> ^n^wll J PC 1 j i <T*> ni LjjjjIa. 

(Jjaj jl «0 (j!LaJ (jjIjaSI ^-iiJ t/*^ ^ ^-"^ 4_Luija. ^jj^al (ji^u 

AiiSli (_^ill ^alaJI (j-ajJa ^aiaJI (Jj-« 1-iA j j*sj . u j .l$_mftj AjjJaljiaVI AjLjfla. 
jljj A^iA-a Cjljjli jj^j liallc-j Lijlj ^ jLoil 1j uiall JJ±$ i£^J ~ 1 
Ijiialaj !4jjja»JI (j& Jajtt jjjjVi-% Jixj ^^lc. (jj^j ti>1 J* k . 1 j^l cJA*^ (Jf* L>* 
. . . . (Jj!l<uII j)<u^» (JjoaIII (j^jJa (Jji oil! aIuiL-jJI o^J AjI^j tilLiA ^' uujl 

jl jSkSfl (j-a AjAlUa V aJj^a A 1 > nl i n j"- '-^ ■ '-^j jl ^9j^ll (jj^ll j^-*Jj 
AijlaJl Lajj .^j^UaVI t^Ifr J ja. jjC. 4jl Luj J\ .41^.111*11 4iiLall 

. lIl^I/ia"^! j-a 4jaIHo V aXjAui jya 

' ' j ■ "1 II ^5jl jlj • [J/uull ^Uai ^ylt LiK jl Xal » J Italic j IftJj^j jl 

111 j Lujl^j jjl£J (U> jA* Jal) jil ^ 4j j ^Ull 



»jjL A-a!)lc. |»l I.Vi > »Lj 3j*iL-a (Jjk-aljJJ jl — lillj JJjl I i] — ^Uajll loft 

tjA\j Ajfcnlall jjjl jiil! Ailli-A jl jjc. J fr^^i Jj»« j JELq lixilfr J 

UI jit JlaJ Jjlaoll ^»Uaj jl LaJS 4 JjUaILj 

ljuj Ijjj >n9*il I ^jjj^J J Jj* ^ in^ — USSfr 4 jte.ui* 

(A^JVI j) ill <> jAill ^iSj-j JA^il ^tkjj 4lu-JI objlill 

U Ullc. jjatloll jj^l 3 Wj •f'^C" 1 ^ J;*" ,a j jl^aVlj jJlc- j till j^jtx 

^ JJafit fjtt Vfrjl t-ujiJI <>fi A^J] 4jUfr Jl A^UJI AJI JY Aiu-jS j& 

JJjuu» jj£ dlliA jl£ |jj 4j ^oJal jll j* J j Jfr jVI 

(^jM^J ^jjJIj (^C" jlj^l O* 3 *^ ^^"' 'i'"VI < . (Jj%"i > 11 oil j<a3 

ja jc jjL j_ja* jjc. j&1 .(3^^ ^ <i 1 «-» 4JI jjjaljx 

.Jja ^JLuuJ ^c-Ijj <i uAiA i^ijj .^illjC- i^g-^l J$ -j '^^Jj 

. * aJlL&aII 4 oi»t tl 

jjSj LiLjA.1 j t j^uiU ^Lla jjc lil jSI A^JVI (^iaJj IjLia,! j 

(JaSM Jc) A^JT 1^1 (jiuia lii j t4jl<^ <'l..iulj Ajliia. Aj jlniftll jl jSVl 
Jjc. jl A^Ij *lSI jlj^Vl (jj^J jl O^dJ • iM ^ A 4>L &-^ 

jLaJVI ^ L^Lo jjjillL« Jjc j-o yla, jl jxi jlsLLoJI A^J V I j-a 

-r 6i- 



^jic t>2 ^-1] (J^ '"'J"- ; — ~ fl ^ g "' ^ 4 Imlm (J*iJlj — 

Li* tg-i^ol ^jjJI <g-JVI ^» jSj (jl .all (j-a (_>>uij t^-^^M 4J^/I 

^w.^l t*J _aA^UI t.Unyi (jjJI j '<J^ >JI <— lljLiAJ! ^ jj-Ij 

A 11 j^VI (j-a s^>al _oil Ajc-ja^aj ^^jLLqJI (jj^JI -^J^J 

Jl_pla IjJj .IgaL-oj jl (3fJ-i t^l ^-g-lVLj jj-aia jjC- JIj V 4iiUlj 

. lia Lliiij ^^jlgjJI ^ 'a >a^ N jjj-a-a 

Ai£-La (ilLiA (jl VJ <*Jxua Cj^jIXoJI a OA (jl (jx, ^jJI j^ic 

iilLlA (J^^l* 1 ' La£j . IgXalSj A 7- ~- H ^LuljI 

A \\ , r->laj (J£j (j-a^^Lilj (3jUaj ^jjJaljja! UJ^ <3^-^ (Jjj-ojILj (jAAjlsJI 
t.nm J£ <LsuaJ ^ dlh* Jj ^fo^ll (jjSJI fi»J ^1 <j^ 

■1<uxj 4_j_^ioa]l s^iiJI (jA 1.1a. tJjliJl (jV ^jjJa^oxJI l-i£-J ^LojaV I ^»A*J 
C-l-i^ajuiJI L-JjSjII jl AjjjjW CS^LC- [slA\ (Jjx C-U-ii! ^^ r - * Jj - ' 

"Jfl n " — ' a — '■ (JJailu) ^j-a^La.1 (jli I^A (J^ A»_Sj . (JULoil J; < ■ 
A^a. (jSJ j . A -\ i n c- Lj j^ill (j^l j2 (J*^ <^ ^g-lac Jl^.1 (jl <j jAj 
(j-o bfcLiiuu£! ^ *Jfl a " AjjL jja (jjijl j2 ^f- Ajjjjuj^a J^jlILq (j^ ^J^J 
(jj^-u.i^ laiLa tdjXaJl (jj^' .^JL»JI IjiA ^ ^^-oiaJ! 

^ SLiiUll c-ljjjiJi Xa ^ (j!!LVI ^ylc III jj^ tilliS 4Juj| j3 

(J j* ^"llLj (jj-ajlail -"'fl J (jl (_paljjal ^ J 1-1*1 1 11 V 4 , j l A ask-^ \\ (J^l^ 
Aj j^lj <Lll]| ^IC-J 4jJ^aJI (jl (j-a ^ » j *i/ ^^C (jjli-J 

(jl 4j| LaJj .4JLu4J-9 Liijf*. AiiLaJI c-ljj^l JxjJ iaSli jj^JI I^A 

C-ljjjill (j^l j3 Aulc jl (j^-aJ LaC (_^-laVI ^j-lt e^>£i LbjJ (jj^ 

(jia — Liiijl l^jl ^ijlii ^.jj V j — vi^ll (jj^JI (^i 



.^Jalc c^J-i^ Lij j£ Jo* J j£) JJ$ia C^-ijJ tji^) IxJ -lix-oj 

jUJIj .4iaUI <j| j^Vl aJlA j ^ <jia*j Ujl l^i. J/rull (jxj 

4iflU) eLjjjill tjb Jjaj jlj Jjxx qj£ ^ (jiuxi LiiL ^L*j jl jA ^l^ll 
jSxj V Jj^tilLij Ajjlgj]! ^ijtoJI JjLiLc ^^Jc 1 (j£xj V lgo>*M<-< ^1 

.!)&xx LjLi^. $,1 jjjt JI^jlLs jj£ Jj^j (_jicr ^jlA^il l^xl-liajJ 

J-lxuxll tjj^il (jx (jy*x ^ JJ J -i jA ^1^1 JLaa-Vlj 

e 

till jli^il o^c- dl jlui ilo *1jjc.j iia .<jjjc- ^JjiaJ 4iilxil jlj^VI 
4j^U. Peter Atkins jjJul j-yj ^ ^j^j 

J£ ^ l^i) ■ * ^ ; lOa. ijl>l J^LaxJI Jaxj -lSJ^ jAj J Jj&"i£l 

^ j ilO J j taLaJ J j^jl qjSII AjUS QJ^ f 

^jij yjS * j£a l^tVi Oj^ * j?^ J ^ -W* ^ .^c-Ull 

jl j^VI Ctf k j AiaL J j^S/ ^LuJLi Pandora's box 1 jj^ l3j-^ 

4jjVI Aa^JI jla AiiaU frljjja ^^k- Jxoiij ^iiUil (jij^Vl <J Ixjj .4jLiail 

^ Jlla ^ AAaJi *-!JJ^ ^ ^-y$^ J* tff^J 

tjjSlI Ajjki Jjiaj AiaLlI j! JAifri 45^) 1 J^* ^J-^J^ 



-Tor- 



I jiu^l ^jla (^sIaH jj^ll Aj^j CP £^ J^' t>° ,s *W-La- 

^-iaJI ^'j^' ^ CP Martin Reesjj j q& jl* 

ljj<Sl flc (j£ Jijsdo JcUj eJA J^UJI (jjZll jl&f JjJU 
lluJ Lojj Luf j i MjjLJI jjc. 4-\f\\\l ^1 LjaJ J jSj Ljj£Jj e Ljjdl j 

La j "ji l*ti (j£J (<*ILia1I ZiiMI j fibjjili (jjj (J^aUJI JaJ/ jjJuJaj i(Jjli 

(j.4.Ja Lul tJ*''* yi J J-l<Ii// Qj^^ j cJ^I a£^c C&jj ' v v.* ^* ^ (Jj3 
<Jj3j Ui^jc-j .^jljJic. (J^A^ A1»"n (jlj^V AjjjuHj 1££jouaj lji»« '"'J°.' 

ciUij (3^* Lijj^ ^^W>U AjjS ^?»^ <ilLi$i AaiLc jl j£l jja. j 

jx JJli£j Jp£l AiaLa Ul j£l Jj^jtlbaJI tjj^ll jfiaj jl JIaj^V <LLuUJ 

(jj^ll jL 4->^ll JjLa* l^gi Ajalill a OA .^-ftLtll ■ * <•>- ^\\ Ajlgj {Jj^ai 

J ^\ ~ AjIc 4£, jJa* (j^la^JI <J£j .Lis ^Uj 

j jsull Ajjkj AjJIj JL« jjSM jISjcVI g) .u^» (/I liijL V AJjjfl 
aOA (jiaAj J ;Vh , i^H (j^j .^JjJjaj-a Ujahj LuL flc-jVI solipsism 

* o. djl 

jilUfc SijftaJI ^fl Lajjj (( ^ j^j JjSc Jj?>J ^Laj ^1 ijj£l\ a ^> 

j (^ajIajc-Ij ijjf o .i^sal! Aj^iiil ^11 jj^j ^ij .Jala Jac. 



-Vol- 



Ajfy tAjalala j\ AjlAt, qajJ\ oAA <JLo AJualio) ^1 lilliA ^jjojJ j 

jiiSI quA — A^alalA) j\ Aj^IxII ^jLuJIj (Jja* jj^ V'"','^ 1 , " a^jj *i 

AAjiaJI . (j^Jaiid! j 1 ^-^^ 1 *^J^ Oi^jfe ^HJ^J^ t'll u<T*tni 'nfrn jl 

(_paljJ&U (Jjiix-e ' f \" " lilljA ijjilia ;j ■ "1 *»■ (JAaJ c*lni9*l <A\lj| cdjl (JjSj (jl L« 
JoA-dl fiLaJlc ' a^-^j-.- ' '« jj k^jjiJ V JA& (3^*^ Ajuiflj (JjLXaill lAA jl 

ii^VI \J£ JjUj JLox jjSlI Jj iScVI u.^ ?J£^ (> 

jj^j Jlj V <J$i t Jl*x (jjSLJI jl ^IjjajuaVI «■ j l\lj 

(^A^aS <jl£ lAA j) JA*A<JI jj^ ^-r^ L^A? ^liLJI (jl J^Sfl 

(jLcj jla! JAdl! ^ ^ .IjSh Jai ^Jjli Ua j ^(^i^t 

5_iuiLuii 4jj_«a jll jl ^l Jja! t—fljJLc JJC. 4j| fJZ jll ^^lt J jVuurtl l 

sjjjS jIjc-L AiaLJI J jSVl t5 i^ L^ 3 ' J^ 1 ^ ^ 

jjc. (JLij jjj^' jjU'i-wx ^jjjjjmaj ^ic. jVl (>s j^ ^Jj^ j 

AijL^xo 4-LLiUJ jA jAUa Ala. ^clii ^1 jl jA JjVt .ftLiaJl ^J^ 6 



-Too- 



* ' ' ' 

JjS ,_j-4 IjlA ( _ ff Ic ^a-aj-a AjV (JjAAa (J^juU ^J^Lo (jj^lt (jl jAj 

(jjjjlaJu jjic. (©Ill* V ^VJJj) ^ a >.». o *Uaj 

• S^UaII JJC- aLVi 

— AJjUm j£j Ailiax Q±i\ j3 ^yJc 4j LLaiui Laj . ja>.V 

^a]|j SLi^ii <La£-aJI dlij (jxjJaJJ <mUJj jj^ajL^aau t<Ulaw« (jjjjljS 

. JjVl Mill *> ^ jUJl jjjSII jU^I 

Sjljav <G jlLdlj «4jJa£ati« 4iUa» <^A l$ij*j L«£ ^Ljjilt • 
^juo£ ^Jj ^jbjja ^»Uai -1JJJJ (_£-^JJ I \1 *^ J JJ.'^ jLajjVI 

. .IVta")!! j j$Ja j jJaljj]! 

t"l^>'l (j^iM — I^J&kJ jj£^/I (jail Jill ^j^ajU-oaJI (j-a*-J (jj^ 

4 ^ (j j£j ^jl ^ J • J- I ^ c ' — jJaljjil jj.>i£ (jfi 



-Yon- 



jwifij jl I^jS-oj Ajjlgj (J^ 4jjaj» Jj Jj*-ajll J Qyml-ij 

.^jjjil^oll J^£^ t - J lj^ jl <i>i"J<*B UJ^' oj^S UJ^ Ujfc^ 

.0^. 4jjaj] «^SjJ! — Oaij Jaj eV^A <J*^}J 

.^LjLtoJ jljS^I Jj AiLbl 4lL^ bl _£l iiije o.ujuJ jlj&l 



-Toy- 



I ^ j nja . nl j 



V^-xftt s\t\ tilliA L»JJJ .»U^ ^^^jJ 1 «a>rt4 Iajj tllma .»U^ 

<— u£ Uojc- ^ ^yiLoi^l ftjSill jc- Augustine (jJajmc-t Jjc .(jjiuJl 

jU^I j*lc- dillj]! tjjSil Jj . ^ ^ '— 
4ijia» <il Jc jj^j Jj]j Thomas Aquinas g^j^ chUjj 

^ jjiKjj ^ cJjS ^ jjic. tjjall J J^-ill 11a ^il j .Vu—LsJ 

AcLJI jjj 'Uljiio.lj j^iil ^jJI William Paley JIj ^Ulj <^c-Jj 

Jc ^Jq <clui Aa^j^SI -jJaa Ua^\ 1/3 liji j_yuooil JU Lilc^ 



(JjXui ^jJc gtlil! -i/jJt-o j A fruity i Lo i 1\j f jLlsl (j^jJa I i^lar ) If i stwj 

AjL j Ljjf jf cUlc ^A ^jJI (J&JJI (jc < il'-y <i (J&u e-l j*Stt < 

(jf LoJJ (<Jc ^SJI ijlJj (jc < j~J l_uj jj jf (J tyjla 

£ jjM (j* ^LiA (jl jf jj I tj* L$j3 ISja. dlLiA (jj£> y 

^sji ~ /•??•?■■■ yi ^y/ aIsJ ^ ZLxiuuJi ^/.Khuy/ ^jL ^jii 

^3 tjILiA (jj^i (j/ JJ y - £jL*a AoLuA} (jl <, tyj 4jf jA j <i'i'-> 

ijjjl <J f J&J ' * If H I J ftj" ( jl La (jISm j (La jjLa j 

. LjJLojlIxmI i — — j LjJLb Mjy^jJa (_fUl jA j 

. I^JIaA] jjx JJjSu <_£j3l " - — * ^ tllLa^lc jJj£j <cLuJI (j* -J-. \ 

l^& . ^ oi lift UJ^J 4 . '>JJ 'j'AuM ^i^n-TilI <jj£u (jl i . v>Jj 

t-jjS' l^3J •C^J^'J M wj^UII ^-alaiVl (j-s (jJC jj jLutVl 

LiHa ^»LojaVI CS^JJ <^^J^J^' I^A ^^jJa_^« 

.V jl AjJIcI t_i j*ii lil j 

tliliic. j CjUa^la. j ^ JJJ i— ilS^ya^aj " L? Ic- A^laJI j^j^' 

I4K j tjJlal] 4jijj ^ (JliVVt «Ujgij Ajj^SLlo ejJ^S (^^)^l dlVlj dlLuoLsj 

Lulj AjJIc Sf.la^j Ajuii ^a>'i1I lift jj-^j .^jjjbll ^j'ia'ill (jlc. ^Jl*l 
j^ljVI cjjliij qjSjj .A-uLlo^ CjljLil j^lc 4nio\> ajjjK II ejVL-ajVI 

j&u (jjJlj IfJ <waUJI DNA lj^3l CLiIjLjj a^cLS ^ ejixla AjkiJ ^»^j1I j 



JSjooJ o-lA ^jjUjjj Ij^LaJ ^ jaj£ ^rt-^'n jj£I j. ^>r- .JaA3 

lo> 1iL*-a l$j-a Jj^*J1 jjSL) clua. jLiSVl J JjiaJI j (jl^Vlj QjplS* 
(j* L^LaJ (ja I .lie- (iilL<u 4>.ia. jl l£J*M Jii*Jlfl jll j AuiJi 

(j* lA i£^Ji ^ ^ tjVi lj] j Sjxo j> ill .lie. 

(J^uiL jl£ Ijj Uu3 j! !i*a ^Loj-*m A_xaJI djljjlSil Cul£ lj] Lua y> lioLI 

<Ua^L L jjmtll LaJ Jja. nn I <t i «*>'l Jiiiiu <jl A_l*_ula]l l" ll jla* II 

f. j-Jll jjj jLutVI (jj*J ^anVill ^^Ic- l^Jj-iS ^3] l-ii. ^ilb > A<5^ 

^rtio Cuiajj j ^Injuij AjjlaiSlj .* (Richard Dawkins Ji£ jl-i JjLiljj 

^uilj (3-aC.lj ^*-<aalj Jjlal — Aijiia CjIjJuj <J j i II 

jjc U£j .^U3I J^! J) Al^Loll CjLmJI *iA ^* 
Liu jli^Vl (J^l-i ^ \^ l| i-liLu^Jt (J-j Jj^Li l^j;-** t*13j oc- Jjj^jb 

* A< (Jxuu 4j<_nia]li IjJj . (jjjj jjLall e-L-ai Jiklj A.u.ull dl'n->\l ^^Tn 

SAl^C ^uU ^C-uUJ 



^jx jJiSl jjiui Aja» 4^1-% UtA^j] A3 1 1 mil £t-UJ <JL«d^.( ^jl ^jJal jll 

.(>j]| jAj (jJjjl^ <J^»j <jk (^Jjj-Ja j^uc %JLte. diljAj 

(jjiuJI ^jj^U] 4a»la lilLiA j -a-lutj till jj3 ^git ^£!j2ulj A n )-o (jj^J 

4jL>Ja\ jIaII IjJ jj-fl! ^ ^Ifr ijj^ *f>° (J^* (j^z- cjjtiilj (JLijjJaj al±aJ! 
Aj^aj (jjLajJ (jj-l]l ^Lolc. ^J»u« l^J AjljSfl ulujjlloll ^pa«-J 



Ixj Ia^Ij AjaJI cjUjI£]I (jx AiJj^Jl i._ali^aVl (3^J "J ^ :UJaa-a 
£j<ull Aajjj JaJ ^^k-j Ljajji Ci Jj^au lSJ 2 "^ V (j* ja-VI 

* * 

I g j Jaia I Va» a Ij-^f- Aj_)jia3l jjJxll (jl jA liA ^JIj ^ 6*.l 

^Aj AjaiJiC t JlixJI (Jjjjuj ^yic Aj jU-uJlj jj-qLiuJI (jx 1 JJiC- (^ jjaj 

o^A ^ Ja5a Ciajl tjjj .(. jjJall (Jja..}j ^Vul jJjJJ t^Luia. ^Km 

^jS-al <■ t& ^A 4 J> V^/ I (jl J^Jj • <^ j3 lJ^*^ M*" Lfc?*^ jibiuia j- ^ ii il 
LiJaau 1 j £x (jl <oJjia-o o^jli (J*U ^^jJ! oJA ^ lJI «.! j^5l! 

(jl jA ^jjjjl^ll jjLjI! jA ja. (j! Lajj .AJliill 4jj ^JLijiall o^A JIaj 
L-iau AjIj sJjA^JI cL^acVI (JAjoq] 3 ^-j ■ jjjlLeJj ^ljjJoILj (Jaxj «.liojVI 
(jl j-lu3 (ilii jll lillj ^9 4jjI£uV1 « JJ-ftll cH 3 *^ ^Jojji jjx <la.jx (_JSJ (jj^J (jl 

dij^ jsj .^^jjUl jjjjoiill j j ^^ic- Ijja. VHo ^sj (_jj3«J1 

.4j^)lai]l o^A ^ SJLfJiC. 4 -> ■ hi j till jai 

^ i* La 11a j I LudiU (j^Jjl-^ '"'l*'^"'-"^ (3^-^ ij^ 

^^L^L ^>aLa) Jua jjlaoll ^tjjlj (JDli. ^>i.V (j-ia. (ja j^-iaJ (jl (_>la jji*]l 

c*lb j . tilLjA Ilia. LajLoj liA dll jHI ' <__liijp I Ijw <i ;4jj_ia^a jjc 4 o 

^jJal j jA Lc£ o o^qI ,jja.lj^j cLl jA^UI c-Lalfc (jx ijJxll (j^J ^aJj 

tj^ ^11 j*. Henry Drummond ^jjxl ^ji* LaI^J ^jM AjUjII AJiOLJI 



gJLuaJ JILa jf LiA <JaHj (J ]c JaUsJI e! jcV Jjju^xLj JjjJl dhljf jj 

(Jja ^ (JjILJL <jJJ i _>»y (Jja (j* ijJLaJI IjJj .AjLojJI 
<—il Jlill ^3 <k. <__j£e (<A, ja is jf .lie £ jjuuJI (jlc. jjJa IjJj .^>i.y 

£jL*a (j* JJjZj ( aJacf jjlajll <IJ jA j (UjJ _^-cjL». <ll a j£S (j\s 2j£,hlli 

• "f**^ <-> ja^ji <iyi ja ^jJi j j±yij j±> k> ^ui c-uLut// 

«d)jatiJi AJJ» t ^_iLua]l ^ll-i>nrtll I jC.J±L\ ^jl cLu2kJ o jAJ j] 

£>J jpJ <-lu=»J <— ll J?^' o j& ^TVi'lo (JSjuuJ (^-alxil ^jSjll Iujj (jL LajJ 3 Jja. jaII 
. J*l£lL ojjJ *UJ) JJ Lojjj ^j-aaU J*-aa'l Alkali ililjjS J] jjJ 

(jj&II illjl£ (Jxillj till j^ill c. OA -ojjuS ill! jai Ci&lc-I (Jxilbj 

.jj^ £_uAj1i jjisi j wl; y ^i// -ukiir j.^j jui 

(J^a JJC ^1 ">-v'l> iiLj illl^a ^jj^xil djjaij AS3 4Sj8->l1 Jj 

CjljjijJl (_^a Jjixll i ii ^ o oJaiJ tjiai Aa^aILi LajAJ (jl jjjJjl jJ^aJI 



jj£ll jjiJI J^li j-*1ujI (JliI JUjj j* f^-,^ (j^c- 

(JLilj^i (jo Ijiyijl t— il-lA^I AiaLoUJ dil jaill jAjj-* ^ tjJJjJaLdl 
^ ^j 0 , jL^aiV 4j*juJLj JL^aII ^LaJI $(^1 <jj -cSj^ 

liTpJi slj .^jjjSLJI flagellum ^jL&!>U]l ja s^Ja-JI (JLiLjV jll 

Jaia. jl ft^ftll JajcI Iajjj la_Jalj <j*ul9 <jJ*Jl <3<a ( _^alfi^U 

<Jjj^Ial] ojl*i^°| S jJai jLii ^jlc iL^aj jl f^jfi LS^J ' 

jl ^1 LIU lit ^ul f jL&!>Un Uj jjki 

cMtl.ftJ rVlll» QA IjJJ^ jjli t^jl J (JSuij <Ja*J SJlpC. ftlj>^i (jt (JA ^C-^l 

^juiaJI ^.'1 ■ ^.-i. ^jx J^c ^ j'^jj .Ajj^ l^J£i jj£j jl 



.IjJS AJJ?.S/I \ Jj3 *L^Vt *Lak- tilliaJ ^ JU Aj! L-iLu, Ja.jj V 

^jjl .(jVl <_jJa. jA La t_flj«j V liil JaA9 ^jstJ 4j] iLuujis lilLoJ ^ 

(jjSj (jl 1.1a. (Jrtl-> o\i qj'h nit (_jjj^Lj <_£.Xa tff ^ c ' l)**^ AaLaC- j_aJaill 

a * 

jjj^a ^fl La lallc-j . j_alxJI Aollj j_al»jll (jjj ju<a"ill (Jjiall 

AjJ-a Ajjjjjl-l]! (jl . (jj'mill (jJJ^Li JDli. j^alsuj ^aJ aLraJI (jl 

(J1!l<JI (JjJxm ^j-Ic-J ■ J^aoll £-3-^ A 1 <u:> o djLoll vilLiA -13 J A m « 

^Jc. <nia jjkii] <j^>iij Jean -Bap tiste Lamarck ciljLV c-u*b\j jja ^ 

<fuu!La]l ^xll Cjl^a. (j)l jiA ^ji-ij . 4u nTf <i ^aJLuXX i^j jl jj a j£s 

(jla t^VjVl J] jjaJ tAjjiaill e^A jLaj AjLa Jl>U. 

CjuIjJaC. "J jjl ( _ \-yy (J1*lo]I JjfuJ (>f ic. t^L-LLa»Sn <JLo£] (JjlasJxo ^a^u 
— <"h <jj^iaj ^jl tiljLa^U A im'illj i. Jpa .Jajui_aiAJl q«» ^>jS1 

jLilOU ALIS j SJOa-a ^uljj J\ jA t*Ui ^ ^ail . I jl ^UlS 

Jja. J\Sj jjl ^LaJ V ^4^^' J* J ^J^" UJ^ 

j^oLiiil ^3 ^IjLaV Aj^laj jLu&L U '1 1 sy ^jj'un-^j (JjjIJaII Aojjjjljll (jc 
.AjiajjUl <£afLa tiJLlA j LlA djLaV Jji*J J 
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i> jo& jjLj .^Ql fJa£Jt tij^Vl jjkiM aJI ^ 

ojjaa j ■ V CLiIjIju (j* Aj^uIaJJ Ajiiij SJAxa ILLajl AjaJI jjc. A rtlvfyl 
(j mA\j frUijl jl ^jju UJ-^ ULaj (^J^J tillij ^»jSi 

ajj-uI V^il gLB ^i»9 jLii JUI J±h .^jjjjU 

(J^olJj Ljlj ^iWin Igjj pA* run ^ u«-i (j«a Igjt ^ jjiJ LjaJ .iaJ 

jjc. jjW")!1 A^.^j j .oJ^a <jj\jjj9 (jail j2j AjjJaLj J&l jal ULla ^jlijj 

j^i .jj]ajl| AjIV iaaa Ljja>, iL^aj Cul£ Ujj IgjS Lajjj AjjjjjI^II (j^asO 

jjja^I Jjjo^I (j* Lille. 4^ ^3 iali. Lijjj 

Ujj 4j] JIS ^Sl» :aUaJ! aLij ^1 BjUij 2bl jjL Jiij 4^ tjJjJ^ 
LJtajj UIaj ' * AjLaui i^Jj ^ ' oLlj t>ft^«J (J 
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.lo». JjjuII jjc- J van nail 
SOaivaJ! CjLV jll <^3 till <3j ^3J*JI J*^ (J* is^J 

(j-aa«Vl jj^ f .'^•'"'^.'J Ui^ 

liAj . tOA Ju>U. L^jJialj jjail! oLaJJ All^a j OjaJI ^clullj 

/'ojSM flc ^yifr aJj^-iJ AjIjjIIj £■ jjoll 4_iiijJ.}]| 4jJVI 

Jjt^ (jliuolj ^)aUaL 1$J3 ^jL-iajj ^.ILJI (J^l <j<o dilliA (^jujila 

Ojl ^yic. (jjdaljj lilliA (J^J '^Aj^ l^lliLV A^aklill \ j > <Vi1 > Ajjj-a 
■ st'\\\ A -s ■ ^3 AjI (Jjiill (j^-«J 03 Lij£ (jj^ *^ fA^u* jl 

(jjOj AalLiJI J^laU^]! ^JLk-ial jA (jli 00*i<a]l Aj^iaj (j* OjjaJI 

fr^oJI I j] — ■ '->'W t_s3jJJ ^1 ' * ^ Ajc-Uall (jl jSVl (jJJ (j-ajLuaik 

- j " - o^ybUa jj - - a "^ 1 ^ '-"^ *'*^ j'^V' ' " ' 1 "J^ S^Jj'^ (j' £t-i^al 

.(jjSJI ^3 S0_&^ja]I 

.^jjoll o- Voj ^SL-J^t JU^I ^Lj^3 <ilij 

I OA L_iO^ Oil .(jj^jl ^"'H ^» jj...a-t1 ioLa. AJjLa-a ■ " ^jtuij^l 



fUiAl ^u.n'ill Ajj^uI ^Lujjyi ftlSjjVI / -lialJ jj^ll t> ^^ili 

Christoph Schonborn (jj^" S^jfc •4jSLiljil£ll AjjUjjJI a , .mi^B 

JMil irt'tf Lie (jjlttlj t(jj£M f^C- . ). 1*la// (jj&S J SJjJaJ 4aLjjIj]I 

LloIc 1 jjjoisj <-Lj*aiL oaj V lift (jl (j^j ^c- jl) (^ c j 'i 1 " 1 ~ (3^- ^- u ^ a 

c.Ijjj <Ajla (_Jx>Ijj 

^ollj ^LuJI ^JaLJI ^ tljj^j ^^jJI f -i<u noli AjjJaj ^ Jd^J \&jSu jpSI 
. jjiaiiJI ijjijauj ^3 ilA jyi a\\ ^)i.V Cii^- L>* Ajuuiall ^jjjljS t—ilLiJ 

■ dll j->»,^lj flAt^HW qa (jjlij V 1-aJ J^l (jail jfiJI 4j»jJjJ ^AAx-aj]l (j) 

e * ' < * * 
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' ' * . * ' < 

.1^ t£j !>L»& I-1A <jl Oljl LaJUC AjjI La Jjkj ^a^jUJ lilli 

Sjjsl^jlj Jou LgJ j^ill AjljuLI! ^jjjljSl ^.a>^><> jj-a AjjtLalLi t(j!iLLyi ( _ 5 -lc 
JUmo t>i-a tloa. <jj£j jjjSJI jUiiVI jV JjVl ftf*ll jjSl! * 

V (j* (JJ^I Luiix jjjjiij] Aj-aj^ll AjjjSJI ^.1 iVimL La] Liaj) AjjL) jjiJI (jjjl jill 

. Jj^all |->-«b >>Ti\l (Ju<a La c-^jZi (j-aljjjsh jl ^^^-^ 

^ t^ 6, ^1 u^hjj 'uj^' 0° djjh** up\j£\ jj 

Atyl ^ jj u! Ja»^ V *jSJ AJisJ J£ QjSM J&U 

Cj jA^UI *Laic jjjS t—ijoiu ^131 ^ jill (jx» Jtfucl La£ L_ijpL Aiusal (_£ j]| 
^ A * ^l . rt ^jxi A^jouII e>jkA ^^li. ^jSJ j .Aj jIsjcVL? — c-LaLJI -j^a JjilS j — 

^ Laj .jurfiti AJaUtVI A^nU jA qjSII ^jI jll j^kaJI ^U^jV jSl^ll 

luaj-i lituiA t*!LiA jSj 

^uu Jaia ^ j5j Aj] <L pUaYI 1 n in V <&!» (jL (j^Vl 

^ o > <n in ^j^k j jjji j& J — ^)jaiJ — *\ W A-ap^La _^uj j — j J-r^ 
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(> eja. jjUjlli .jUjlLa AikiJI lo> Sj^l ^K.iirtll LiaJ lilUA 

jl aJVI LS ic .Ljoj! o^LaJIj (JI^aIIj (jt-ajl! <Jja ^^Luijj (jl jj^U 

(jjjjjfill jl£ .AilLkj yLajll ^.A.t s\a jj£j jl A] JjjI lij (jlxjll 
La£) . Y AioSlj (jLajil jLi. j JajJ3 Oi>ll ^^a. 4_jj ur »-<^ <j*ul ^Laj 

i ,->\l jj . ^AjjI^j ^-0 ^"'"'J jlj jLajl) e-iJ all! I.1JJ jl djjA^UI 

lAioix^Saj (jjt£ r^^^l jli Aj^jooII o^)jaJI ^ ?« jLaj e^p^ j->J<o>«^ 

• AjjLoj V iL-eajl « j 

jl j t ^JUJI I Aft jt <-? J^- 1 ? c3^L*-^ UJ^ O^ 1 ^ S- 1 ' Jt^' 

.«^> 3^ "'"'J (j^ l-^J — JJ»"^ti ^ (j!)UaVI ^^ic jj^ ^1 t ..inlj'V 

tillj ^-Qj . - ^ ■ <~ ^ti oj^3 ^jl ^ ''''^ "J <LlaJ1 

I^A (jSJj .^JUJI (3lij V (jl jl^ j5iI c^l eijlj Ciljlb 



aIujImi ^j"' «^ jjC- AjJ» jA t_J jaJI jl£ I j] .SUIjuaJI 

I jl£ jUHVI jl jA cJ jaJI jl£ lijj .CjljRnfoll 

Uj<iT. Ijl j9 jl£ ^JUJI ^ii-a jl jS jb jl£ u-jI jaJI jl jl j£] j .Aj$JJ Ajsd 
£>jlA j Vnn jo JLuul c-j^JI itm 1 ifl JjlLaJI AwnVi j& La^.U Ij^Ljj 
(_j-a (JSuu I^A j fnUI j* C?.^)^ '^jW*^J • A» nKll 

.«?A\ (jlk j>x» A^j^aII aL^la!! 

jjSll AjjJaj Edward Harrison j Jjjl jjSJI 

^jia. o^*-«Ji j* jt j jijSVi j* Ijjc jl pj-ii JjS iii . ir ^o«iji 

tlbuul l^jji tAiJli^o AjI Ji j^>la j tlul jjj jojl jSj AjxjjJo jlowj jl j£Vl 
^iifli <Jjfl j-a ^<u^m)l ^sjLill jA LiijS jtj ^^^1 jj£>U S^)j i <-ia o^iai- jjoi 
AjjI^jjuC Atji) .o (j^jjuiJjlA (JjiJjj . ^AjjjI jjS ^ ^^Jtjuia (JSjolj j^iaj 

j oLuJl p.jjii Igjfl AjJoaJI jljSfyl <J-a*J C^^JJ '* jl jSVl j* 
.1x11 ^1 tu*J UjSl* Ujti jl j£Vl ^aJ J_^ajJ Ail^aL) 

AJauil jj (JIjaII (Jjauj (jJc) 4-iilall t . 1 m-yi oljl jl j£l ^li. AjfLaJ ^ jJI 
^jD^I A^-aS jft SjJ ^11 jl j^/l ajlA ^^ajl^j .( j! j^^l iJ^j Ajfl ^ ^Vill 
aJ^miI^J Jj^oij ^nj.ili Al] ^lla ijJjc Lijj^ jj^jjwi j . jjjal^dl j SLuJI c. jJjj 
^ujtj jjl^ll I^A .(3jIjuj jj£ ^3 AxjJ^II AajjjjI^II j_jiaall 

jlS .demiurge a^KILj iAc- aJ] jIAjj AjLoII Aiuilall Jjjia 

J*su jl AjIc jl£ dJj £-a Aj^J j ftljj (^ill ^JUU LjjS liiU. jjia!iUI ^J_jajJ 
c-^ji (J£ ^^ifr Ijjlfl (JmA ^ j^aj^ll jl .Aakll*]| jjijljiillj Jjl jaJI j-ajJa 
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4iY (J jSLha £ j (jjjoiJ jl& 4j| (j£l j . AjAia. joll CjljljaJI ^ Ail! jA 
JjSjJiI) AiUall 4 i '<ik\ '] a eljjuill Jj^jl j3 Liulj ajLall (_J£uJi jLiikl ( X-liiL-iU 
^ai.^]! ^lc (j^i J . U ^liL» jtjjVI ^J^^j jlilo <j-a A^DLoJI AilaLoJI ^gi <jj£ 

ajj]^ aJ j) M /JjjVl Ajj^ tjjjl jaj Ajyi 11a J j V *ilJj t> 

.(jl j^VI AiljJ ^jll *^3^J Jj>n' e^»ol] (j^-«J (_£^>2>»l 

» 

jJLaJI (JjLiu ^ill ^ ijiy^l < _ fr r-> j ■ .1 ^ U aJVI (J^j* ^ a jjg -"N Stapledon 

j^iaJ £rl^J V aJVI jlS lilj .t3iiJI AjlWi Ji'tLV ill j£l ill Jc. JLol*j 

I a* c£*i ?lP] c3^' AuIac c-ljt <Ja]& IjUla a_i jjIjj V j jJl*JI 

. \<AJ {jjSJI ^£Aj» Jala «iSll Ai. j Ijj (JjjA ^^ilxLoJI (_paLa-all 

J JAj (aA*1J1 {jjSJI jl) UJ^I t>o^a A>JJ <JVI J (-kj* (.s-iC- ^fJj 

. A_ia ^ ^ >, ill (j^£j 

4jjjc. aIjj ^ aIiUx jl£al Andrei Linde l£Au] iJj^ Jp- 

-^"'"i Aiuli ojL-iaA. Jja. j l^ja {JjjSLj « jj£J1 ^ ^Hi {jiJI» (jl jAxj 

cljjjij (jj^ j (J^joU ' " 'j^ ; Au^jLaJI (JjiiaJI j JaxjJaJlj ajl^aJI Aj^jAj 

{jj.ua-*-!>.!! (jJ^ll saHI jl ^gi] aJLjj (JLujjy» SUaJI Aiiyi 

J>1jIa aJ jUu (jill ^ jjjaj^ll «ojjjla ^ AjLoij» (jj£ <jlSj , w «(jj^il ^ 

a*jIj]I frljj^l (jjjl ja Ijj Ujs JsIjjjj ilu^. Heinz Pagels Jc-^ 

(jl ^ jAl l _liic. (J*)! (jZ-AJ y -j_J^! L^a±Llujl ^jll (Jj^JIj eU&^-all 



jfc ((j^AjLaJI jl 4^.jjj&jJ <jl (jJJjl (Jc-W 

l^fJI James Gardner jj.> jlc. j-uua. c ^-ai*il t_ul£3! ^Vj .La ^fjjiaj 
^^LkSl <ja *l£jJlj sUJI j^ki jll j^l ^Ijj thrift ^Uai oj^ 1 J 

oLtaJl 5ii^a tluljji! j (jjjl jSil <jj£>J» t . n^jj «4jj]ajjl t,. i,> J» ^SiLo 

» jj* *N j«a d^jljj <"i1 tj^^-'ll jj^a Lijjouj la-jjj-a UajL-^a ol (jj^JI 

^•J.' 1 * Jlij J>kjj AiSli t> jVI j l«J£ 

JUaJ! l_oV AjuIj *jLo lgJ£ AjjUiJI tlAjjJijJI aJUb ^ -&j .1^3 
(jjldi-all (jl V^Jj .<_jji»-a]l ^>I*JI (Ja^. jj Aila-x ^Imol l 

(j^»j ^liojl .JIja g\ Qj^i (jiliiil o*^^ tlw3f^' f-Lfti*JI tja*-} 

AajjIsII ^jifr ^fcLi Ajujill j^iVl i>jiA Jlo ■ "»<,'\ . >iV SjJ^I JjSxll 
i-s. \ l j . ^*V\ t a <^ La AjjjjlaJ ~ ^ a*' ^jl Ljjic j . A^jjIa-aJI (JjLutaU ^ > ^\\ 
lj£ jl ^ .(^Ua. Ail ^ JL^uVI I^A Hnmi ^ La) jj£J! fi*J 
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tjx Ifcjj (jl (J^ajOSJ (ji $.^>aII ^jJc-J .^J^jll ^Ijjil jJmQ'llI ^LxJ V 

* * < 

1 f.l iUM aIjj (j! (JaW .nil (j^j ■ hit 

.iic ^1 j^VI oJl^j ^Jj ly^j ^JL-al qj> T't-^j ^$-9 . (jjaj"i-% oil 

l^Xftll (jj .4 <ig n ^^ic. JjJUlU ^gil^t (JLlfljl! ja^-jJ (j^J 'UJ-J*^ 

jjl£ Ajy la dllj Vajj .4XiU ^Lk ^IUa ^ Ajt ^ ijla'ilt ^j.noH 

1 jqIVm JjVimiftll (j^a cS^>^t CjIjUxjj .AjIaj ^»jV ijj!^ ~ *JJ_> J -^^ 

tJS Ju« jMiolli -^fl"'''' jjl Ijjla <iiliS (jl^ cs-^ u^j T (^J 3 * 

Lit j£l jjilaj '"Jjj- j^it dljjl£JI u-ft ■ ^ ; V J-^C- lilljA UJ^J ■ 

4jL AiL^uJt 4^.1 jj J| Jj l^JS J^LaJI e^A Ja. ^Lal _jl Lf j^ j .^mil V 
^llxll d jjj^iJU t3la»J |J 4j| V] AuauJaj ^j^j S jjjjJa jjx ^C-^>lt j^ifr 
jljliVt (j-tja.1 jll .JaSa tilJj J*ij (jt o& Lis jC AjSlj jA US 
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|jj LuS (JIjjjJI jIjj (jl JL) Vj Aj*jb-aj oJitxj -^yy^ ojlA (jj 

9 JJUkUM ^-0-^3 (jjd 

3 j£a <jli Ajilaioj Aj^ ja^j AjJaLkx ^ (JLila.J Jill 3 j5La I jj 

[j-a SpI^jj jLujj (jl p^yJl ^jS-oj La£j .iaaa (J^laj (Jjkiaal ^P*-* ^-i*^! UJ^ 

.i^^jJ Ijwa] (_Jl_uu (j! LiJajl p^yiil (jfLoJ ' f <^l ~ ■ ^ (jd jl «Ull 
Sj^a ^jJAi] (_£ jSJI jjiUI (jl (jx (»C-^>1I ^j^-J ■'UtLua liLo jl (j-oj J^tLo 
.iaaa Ijjj^ ^klj dib (J V] 4aUJI <j-a jmUMI jA JJxjJI 

JaS3 ^ yLi AjujLoJI JiiU-aJI (jj^ll <jji 0^1 ■> > n AajjJt-oll ^-«^j-tall (Jl<«j 

£j£ <>• ^jiuaxil ^ Aa.jJ IgJti j3 - jiJ ^1 (jlLc (j* ^ Kninl l Jajj 
^1 SjLpxll CjLjaljjSiVI (J?^ (jl -iaSa J±c dlL JJ^ail j • JJJtLa JjS 

. JJutlaJl (jj^il Aj^iilS jjjujjJj 

.^JL>Vl ^ i Will Jl« jlj^Vl Jrt.ffil (illiA JjSj J ui?j 

^JLafc ^ — Ajj jjla A_Luj AjjuaL AjLoc ^lc AjJVI (JaLoU ^jl ^^jjSjj 

jjljj I^A (j^J -iaujuailj 4 lift j'j^V Au* «L5j^ (JSjoij» (_£.1iVI - ^ ■ '-""'^ 

Wl J>J 

^ajoG ,^1 ((jjjl jiiil dAk IgjV. IaIju ^jII (jlLajll AjatjJail lilJj ^ 
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4illik-a Aiiik-all <JjoaJI jljf£U jl j)* f£-jJI ^^lc Aj| (jiajjii j)! 

^gi Lo (j-a cJjjljS "^JJ ^ V) (J^ ^-C- jj-a 

^^£3 t T u-> qa LoLoj e.Ha^<o jjjljSlI "-^ <jj^ L>° J - UJ^ 

JxaJLj . (aJLuv jl 4j£iLa»1 £_jJiUa] (jlajaj^^ A-LJaLj diliDLxj <■ '« ■ j"' 

. L_iLjj-ialj^)]l ( j><« oJ-lawa Ax- j<i~> >oj 4 Inml jj 

j£-aJj .jjiuiSJ A^iaJ! jj-lf o-^J^J- 0 4^' — j j^ vr a ^t^-" 1 

^ t cjf\< ^ .* *< — l!}^ N ^J^aj — Ailjiwa ^J^aj (Jj^\i j)l ftj-*li 

^Uj £-a j Q 4j jiaj j P ^J^laij O cJ * 

jjLoJ LaJj j)Vlj . jjljoiSU jjj^J — «4*>J^ > ^ l$i«a aJlaJj j)l (_>ia jji«]l 

qa i^acS ijy^iA qa ^jaJlui Jia^o 

jjC tlliA JJ tAiiit j 4_uujla AjjJaLj ilAS^C ^^Jfr (^jiVunj tAjWSl A^La^all 
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.liaAj Ijla jjjjj^)i]| jjsJLajjai O 4jj^}I U^J •(J^VI 

AjjLgj 3jL>>j^a <Lj^-Laj dJLLA CulS 

: Jl^ldl jj£13 lW^' <^*^ Jj^I J 3 ^ t-^II jVI t^jco 

^■^J UJ^ ^Auij ^^1 Aj^jlaill ^^Aj &<_5^ <J^ ^hW^ ^~3J^^ t^Ai^il) 

jtjjVl ^JJ^ iSJ^ 1 -* (J* 3 *-? f"^? 3 O"^ eLalaJl Ij.jC jl j£i . tS JaSfl 

< i > m"i Aj^)Ia3 jL jjxjjiLfl . « j j]jla-Lft>> ^gjl tgij^jjJ 

jx Ijja. e,jj\awa l$K dJjjJIj jjjljUl jj£j daa. I.jjj9 Ullc 
Sj-o jjli^jjl jLil Jiil ,1,1a. L_yj3 ^ Iajjj - ■ *— iUa-JI Ajlgj ^ jg IVuh 
jl .« jj£)l (j^a* jLia. <_^l <»3j jl£ ljj» A^oLojaI jIj! Lo ^Jatl jl 
jA ^^all JLaJI < _ ? k jj^J (jl jj^]li :V t_ilj=Jli lia^o ^jjjjC. jl£ 

jfL Ijjj . LiiJaLjj Ljj|j Hugo jj^J jl (j^J JaSfl .laJj (jj^ (ilLiA . lg_lk 
fr^ji tiJliA (jj^J O^J 'J^*^ tlH^ fjj^ <^LiA UJ^ L>^ jU*- 

,4jk jA Lo ^jlc- Sjj_^jJalLl j j^J ■ " jj^ll jV A ^ m *j} Jjllail 

jl VJ <j1-ia. j-^jj « ja, J^lfir j ^ Jfr» oj£a jl jx ^t, jll ^k. 

^jlfr AiLt* SLail jj^l AilAj-^a (iljjloi Ljjli Aaaau-a j] lilliA 

^ojjjj sjjjj-iallj L^_j| ' '^^ «Likialjjal LiAj .Ajaj <iAi-<a l^jl 

fjjC±A j>aj Laft Sj^ill <_>a*J ii-V ! t^a> ^i)La I^A .(JtoJIj oUaJI J J^-Jj 

.4 jbjJI jjim Vig o (Jj3 (—aJjj^l l&j]aS ^^k SjjIaH ^ 

(Jlll£ja. jx Jl<J cs Jt±l]al! ^Jl*JI ^ (JLilaLuiill jx J^C. ^ j$-laJ ^-a 
7C jl JjiJ jl *J-Ji j^-aJj .^1 j-aVl ^»..i>^aJ ^1 Jl£iVI ^ylj Sr 1 ^! J^l 
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jSajj .^lijVl Ajljj <J jjii tV,H ^ o^X :»Lu* V Jl>i 

jgiaj J • * J ^ AjALvia V AjjLu (j* AiuAijS -Lie- jm*)!! Liajl 

(j^o .71 JJiail ^Lull J^^*-^ (jLad La jl£-a ^ lilLiA <jj£iui SjjIj 

t*l!j .SjjIj 5^j3 tiL^l (Jl Jp V j J*l£ Ja& Aiiis AjjIj 

(3iala]l (j.ilVuj . (ji <1 jjSaj I (jl ^SU-iall jLuuV JLal^l tillj^i 

Sjjj^t 'ja^j LJS jj^J j a jik-jll I JI£jIiI ^Ic. Ajoi&j 

.(jDUajn CJ ift l^JJjj JLaSa.1 jj-aiUj LaK 

p j«oJI jjL J jail ^jj VI^A (j-a A-a^ij ^ji f. j-all (jSLaj ^ Jill La l^JaLill ^jlfr 
tiillj ^a j , JiaJI ^1 (jA ^ _«J Lpjp ^JLi^a (JJJ^J (jiAJUxu 

J_a^^a 



lij) SlaJL ^ojuoj lj jS t «>^i"i i^lil-ll! ^^jJaLjll \$q]Vu Ai.V fil 4 >j"l*l£ j 
JiLiJij jjt JAi*J V I j] ^JaiLij .(Mai AjjJajll a^A <JjjI£ 

(j\ JJjfrl <^"^ J -^^1 <_f9 (jl ul* u' j^* 

^jl J*^J •^■^1^ (J 1 r-ljfl ^ t$AJjtiLil I _ll J 1 hV ^jl jjA<9 Jixllj aUaJI 

.71 tAjVl <jjj (>> jaa Ig^j j! jl LaS (jji.^i'ill Alia jjc sU^. 

30Jjj3 <Lul4> Aj^iaj 

^>a ^jLajJI ejlA ^jjjjLjjjail JfLiuj .AjuuIiI] LL> liuoj (JjSj 

j^li JJC. aS\ jj-a j»C.jil ^^It jll ^JUJI (j* o,\Vfc« La 4ja.L) 3i.li jaiuL 

jjC Ojir 1 <-><ill ^jLajll &.JA L>*^J •ti^'^' <^ J *'' ^Jf? Jaliill (J lc. 

JjiLaj Lajg*a < " 1*1^ . d! m 1 > nil ^ ^mi'l.l Lj-la CiJjSk. jll .^1£aI] 
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(—1*111 *r jLaj Jlo t j»>,oj .IJjjV* vLiL JlaJj ^jlc 4-ajliill ^jLLol^ lIia^I 
.^11^4 f]1 j& *_k^ad (illj .4ia jaal JjIaj (j£l LS x&\ jll -JLU! 

JaAS ftA^lj Ajjiaj -ij^j (j£.«<rJl (_>-a 4j( ~ T" ^ J (jl AjjJ (J*****- ■* ^1 < _ s -lc-j 
^jA Ajj^sIjjII *r jLcull £>jlA tjj^l Lujui ^,la,».J (j! t(jj£ll Ua. Ljj! j — 4iuU«a 
i— flL-ajl ^-Ljjjillj t " il j > _)ll Cj^la-a t " 9 > <*i (Jiuij ^llj ^ » *-i-\"i V 

1 jaU't^ ^ \< „ - ^Jl jxl La It 4j_ajiLa jjc. 

4 InVill (jLb^j (Jr>.l (j>j Lajji** 4ala-k-o (jl jSI jLuc-l ^jj_ i >jJal1 (ja jjjjJ 
(Jjfuj ( _^lc- I&jLvVL La Ujji 4fl^)Jtj La£ (jjSUlj l^jj LicO .AijLuJI 

-~ jj-aj» !^_fi3jJ VUjjS (jC 1 sV"^ o 4j_«£ (jC- liljAlj ^Lu^o b j£ i_JJUjall 
4jt.nl*>!! <-luljJ cIluj jl t J h£.nJ V (Jxl j& Jj^j ^.ic 4j^)Jaj jl > ft'il 

c. Lff A <ilLiA Lo 4j^>iail Aj^iulUa Ifi^g-Jo <J£J 4j^>laJ c*Jj.il jl j>l«Jj frLou La£ 
jLUI dlUA qjSj j w ..lajSfl t> 4iL> 4ajIS Jja-a j<a ji&J JJ^I 

lift .Aj-aill j* iaia !**;■■' ' g. j>^> ^lijS/l 4xa jfl 1*«"» Jl^4.j-a ^^jJaLjj 

.HC jjic- (_Lj|jjtll j-a o-Xla-a 4£r ,0 (^llal (jl LajJ) ^K^Li j^lj ^J*- ■ *- 
^JalLj .Ljj^a <ilL jl£ lj| LkaJl j 4_)ja^llj ^UJaLjll ^iill ^Ljj V 
LaS^ (J^lj JLaa. p&~* li^ (j^lj a^ajuaj 4^jj3 4jjJ-iLj^1I ^^Iill o^A UJ^- 
jl£ lj] ^.^y-J J^l oJjjS 4j^>laj vilLiA ii.nl 4j| ^jJa\ jll (j-a Ijllj .Liil-tia 

. 4^_U3 t * ^1 J > >lLj^)j (^^^l 4 1 o't <\ ^jl J^l (JjJil I^X-bOLA ti_^Cill 

jli j^.la.'ill 4LLa jJC. j^jj Lp-ajS ^^1 4a^aJI jl jll ^^Jt j 

pitj^l < i* > ^il frl&^Li ^LuSVLj t jjjJalj (jjjj^iu) (jjJjLjjjill (j» JjOjtll 
d^jj ^3 Jj^IjIIjj .4j1c jA LftC 1 (jj^ll (jj^J (jl ^j^aaII ^)JC- (j>J (jLi 

jC 4ailxjJ Lit j£l ' '<■■ *~"' 4iLaiLall ♦UjJaLj^)!! (J^ (JLlL^Iaj (j-o J-}-^ 

a^.1 j 4jjkj «*lLiA (JLul£ Lajja tjj^ll I A^J jaVI i^-*^ ^ a -^ c - U^- J ^JJ^ 
^ *' ■ "» oJla. _a«aJI CjLj^)Iaill J ^°^J La Ll-cJc _al Lcujj . Lul j — 4Ljilo iaAS 
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<jl (jfLa^JI (j-a j !! jjlAX Lujuo Jj^tillj I^A (jjSLiui .(jJiSl j-all j oLaJI -ij^J tjj- 0 
(j* Luc i ^j^AAll {dlV jV'* J j^. J ^^ c -) <— ll-l^p-lij (j-a I^^C c*lljA 

(jjll^Jl (Jjki Cibjiaill a^A (j-e -Laa eOaJ j j£i j 4j£xJI eJ^jil (jlj^VI 

^fcjl ^ ^1 Ajjkil! si* ola ^Stlibj .(jj£l| Jja. AJaa^Ul 

^cj^aoll c.jaill (jj^ Goldilock c^jL-iijC. Jxbx-a (Jau <^LoJI ^.iLall 

• «ojlja-aJI Aj^)Iajll» ^A — oLa»H ^SLa (J_jSj ^r.^tn" 

i^jV-iLuJI jLill ^cil: Lo» : jjSI lillj <jc £j£jlA (jUui^ jjc- 

^^11 La jl ^j-a VjLua^lj ^» jSj La jl <j-a YV «?o jik-ajil Lijl (jlajj 

/^a» aJLuia] JjLm JI_^uj]I 1 jlA (jj£J «iaSa <j£*ava]|» JjlaJ 

« cs Ljua£» JjSJ jl Luk. Jl j V j .«^A*^a3l ^aj-a (j-a» jl «AJVI 
^ ■ ^-^ j V J^C- (j-a l^aJj LjJaljJ iLuajj ft.la.lj A-XAjla Aj^ajjAhrtSil (jj^J 
CAlJ^ajl] <Jj§ (jx 4ijj*aj«dl (jl j^Vl <jj£j*Jj . dlVLal^VI (j-a 

Luj .«jtiawa]l (jj£ll>> liLol (j^Lla^l cs Ifr t-lijuo jJ V LaJj 

tLjjI^ic. ajlai^a c-^^juj (JS ^J^iaj ' ■ jjl djVl<iTi-\t La . Liu] Goldilock 

(jjJUj LuJaLj lyaU'i^ 4jfLa*a A-aJAC. O-ll^j L)l j£l - — Ail 

d±aii» (_^i]1 jA lia. 6jii£JI CLlVLaJavVI t>^A ,jx ^1 (jl£ j]j .ija^ (JLiV jaia 
(jjJU ^XjIiuj AjV Aic <^_Sj*J (jla ^^j-u (Jj^U LaJj ^Aksi<r\ (JjS (j-a| «Aj3 jljll 
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sLiaJlj (JSixJI (jjSJI I^A t.mn J ' Jaa^U J 

jj^j ^jJI b» jl j>q 
(Ijj^a. <Lcl£j jllijll Ijft t_J J] jVI UL-aj 

: (jjiyJI c-Ukltj d ja!UI c-LJc. j 
!Jj^j-» jfe U jjL j oil U 

} — A ijt ,0 «.Lt»il (_^^L«JI ^Jlxll jiaj . liLk Sjjj^II <lluiVl (j-o jA 

aifc ^kjj !jLJ .Jlloj! Jjj^i Jc ajsJI CjUjISIIj ujljiilj <_£1 jSll j 
Jt jk* jj^Jt oj^j V liUl ?c5j^VI *U*ifyl uj- 11 

? <££Lo jl^aLj jl <n (Jjo^ljaU j! ^J^-J Jij->\\ (jij^laj t (Jlj-ftil 

* jaJil J .tiLII jJ> !j£A . . . . j VAajJ ^> V^J (~j +) AjjLjj^£1I ^ W ■ all 
lIjV UJ"^ ^^-J UJ^ cs^i ^jaJUl La£ ?<Jj1ilb J^uLall 

-YAr- 



.1.1a. j»jLk-a <j£Jj £^)i-a ?<Ljax<ajl ^^p-o dlLiA Ja 

lilLli j^jc-lj <<Aj*-nIa>> <»1>VI». ^llajuaA 1 (3^°^ t*lljA 

4 It) mi .IjSfclL ^JLaJl a^A . y «d J jVl ^SUJI .l_Uui jjOj 

^ jjJaj JfLj Ig-jSij aj^^a Aij^iaj Aijjl 1 g ^ » nj ^jS-ftAjl J ^ > jla^pal j 

^ ( * 

Vj • ts it Jjhll (Jia o*A Jjb -^^j uj^ ^ *</^ ^ 

La jjli-a IJj^ja (JjjJ 1 Vi^oj cfcJ*"* ^t^" 1 L)' L>* 

- e # « c 

^1 « jUll ^Aj» 4 1 >it <i ^ jSsj <ji£U jl£ /'Max Tegmark til 

tjl£ Jfrluij Jil -(jW tj^ *J^' JjL" I g'iufl lj 

JOaLLo Aj^>iaj (J^S '^J •« j^J^ UJ^ l3^*^ < ^J*- a ^J <J^» 

c.^Ji ^ILiA (jjSiyj 'cij^l 'SP^JJ^ U^' '^L*-^**^ ^ Ci tlilclia qa 
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tiLiA jj^Ljjj r . al n< V (_JSjkIu A-aiaiia jjc (V ^ jX (J\j^]I J^ujj 

jjlj^j 4(JLu<ajl (jj^J Jaliill ^j-a 4c ^^P*-* ejjLila tjj^ 

. V*£ Aj1a*JI jLa i"urtul i*V AjL«JI (j£J j ilA-ic j£-oj ^Liiil 
Ja. j^Jc Sj^ill — «hypercomputation u_iLuia.» u_i <jlj£Vl <_>»*j £ca«u 

A : lo1*J! tlol jjiill (jjiJjJj jll <ii]a ( aJaill (j* ^1 jjVI s^A (j jj > >i Lj jll 
5 a jo-s. 11 i A£ilc 1 . >»jl IgJ c*]jLa*jij ^jjLj .AjjuialjjJt AjjJoiil 4lgJj^. 

Aji ^^A r£ «^rK<-ij fr^j-ui (JS» J-l*J-aJ( liljUtfLJij t _ J lc (J*Ail SJlj <j] 

Ixuul ^Sljll ^ jA jSi jL JjL t^ljUiii .Occam's razor 

jj-a c4.pl . m'rtl JSJl l_sjjjlj [jLaJ Lo Idle Ajl (j-a 

SjjLlli .AjAlllo!iUl &jjL1Lj (_^j3 J\jx e.Ua&] (j^-oJj .<jlj>3b.l (j-a (jl 

ujljill jJJ AluaUll A3LaL<JI Aj^-U i^JaLoOJ LoLaJ 1 g"n\) (_SU-aj tj£-ajj 
j^j^ .JjA^ A£jJjU Ja. jj V Ajb ^tj jjueaill j t^ji^il ^-Jajlllj cejjLaJlaJI 
AjAlii^UI ojjLll »^A dilj^Jt ^ (JjLjatill ^jic V Acj^a-a AaIj] JVI 
till jjiUj cAuL-aVl *Jji^ JI*J^1 V^J^^? iaaiaJ duaj 4^1jJI 



AC j"^' ' — j (j^AJ V L_flJj*j]ljj .LjjIjjuliC (jij.}.li-<J j/'J r J* (jJLlC j-aa-a 
AC j^s^oll AjjOAJ (jx dlLa _gln^q]l L_Sj^l (jx _J» > «"tl -iAxj A±i) jJliC 

4jCj9 ^ * (j£ (jlfl lilj .AoLaxll Wi\ ujlxjla-dl <jx i-jj^ jjjio 
£jJa tj^Jj • ^ ^ tja J- <^-* <jx ts4! ^^t! fr^r" tj^ ^J^- 

,4i*-a j mil (j-oj 1,1a. Itj i in 
<jj^J {jjyl 4il V] 4jjaU»3I tiljLwLu ^1 jjSI A]12j (j* fC"J^ J 0 J 

jjxSj (jSll tAiik JSLUI ^1 oOA ^J*JJ .AJjIill SjLiVI dale >aa-e 

Bertrand <J^j -^jjjj lP^> <iJa*x Jla tCiUjaLijll AjiLid! qjuJ$\ ^ 

Ajjill tpU^ .Russell 

tAjoiijj o^xjoi (j^aaj j£iLaJ! j] ^cpj (3-*^-^ j*ju1 ^>tf*aj (j<a9 •(* <i ""^'^ 

a^xjuj (_>«a4j V _a$3 lilj tlAjajai (j^/laJt (J^J V ^^iJl Ac m\\ ^ ^V<j 

!aj»_iuj (J^aSJ (jx (ji^LaJl (jli ' "°\« ojajuj (j^aSj V ^jl£ Ijj (j£Jj ^ ■ 

Aj^tVl (jj .(j>>51'n<a *ljA ^^jlc *jx]| Ji m-\ j t(jijajjlall I^JJ 

jjia. (^ylc- JjII £-jJaj W-) 'iJ*^ ^^>?-<» lJJ^ L>° o JJ* ■ ^>ll 

dl^lltift^; <lx%Aj.^a Ijjl jA tiljLftiij Sj^S ^^Ic ^1^1 <j^>1jacV! 
.(JSJoll AjjJaLj AijiaJI ^ AjujUI (jl L-iUiuSLa t'lrtf.J j Cs -Jaljj 
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tj£itlayi ^pJc- <t-U^ lilliA jjjjjiia «^L-aJ <*Jali« ^ Li£ Ijj U^J 

(— jjxj oJIw.Tlo (jlj^ JJ Jua ^ .ijSL'JLi ^jWnin jjS (j^ iLuialjj JlJbiluJI 

(LJLoa. JjSVl l£ 

4C JA^AJ 

t CjLuiaLjlJ ^LxJI (J&aJI [jAjJa (_5^J • 4_LJal^iaVI (J"^* 3 "^ l)^ Ac J)«ft> « J 

Jl£ail (J£ (j^u 4<'i>rt^ft $,LuiVI (J£ Ac ja^oJ loiaLla IjjS jjj-flijjj t4a*Jaljj]l 
J£ jjSu (jl t J->J°I 0_ca._a-a (JS <jl Ha. Jii*J tlliS .4j£»a^]| ^Jalall 

dijtftiij £-a I jihrtJ (jl (jjJ&Jij ^ l^a. JjJfiS jS] CiilS LaJj 

(jj&I (j* La ^ jij (jji*^ UfcP^ *=^j) (jJ^ ^LalaJ! jaiw-a . (_)-al£ ^ 

La jjL La ^WaJ Ija aJ^j Uli$a.lj ^ 
o^-jj V La CXi-i3 L4 

J-laj s^cli jl j.Ji tilLiA jj^J (jl ^J^y 

.«Jj3k jjC AJLLaJI Aj£jj — J/U-t fl\l» (j-a «g > '»j<^\l» Jj-aSU e_ aj£ 

.Xiaj ^ill La VLa^lu (JjuaSJ ^1 o^cLftll La M^^^l j^>fj LbAiCj 

-Oa^j — LaJj — ^jil — tiUj (jC ^L tAa.jJ — (_^Jill — JafJalLi 

^ j]| <jLa-aJI CjLiUSil jli (_> u^uu La t^LiA Ja ^-^jj -4j£J j 



^tiij ^jL <jl Jaia ^liaj V --laJI li* Aic jilll i «aj j 

(Jj-aL j£ij LojI Lu£l j ^Ui jja. ^jJ] -kia (J^aaII jj^ 

^tijj V (^ill Laj jlill Ajs ^tili ^jJl U jjij ioc-lill — 1$ ,i iiaj sacLall 
Sjcla ^ ^ ojclill lilL (3flajJ I jUj Viatlail dlij ilul (jjl <j* .4ja 

VL^fl « jUfl 

die _jAa-6 J$JaJ ^Jlll Y 1 (JSJJI ^ jl£&l o^A clb^xaJ 

ji jo> a ~ le j?- UJ^ ^-C j-o^aJI (j^-^J ' \ ^J"* 

*lt fiuijj . B jaJI j " ■ *-•» a j j - " ^jJI j ■ w La J^ 4_c j ""^ " ^jjo — 

(j-ajJa (Jl jj V c _^l]l j t (j_>^ tjl j 4_ic.jAll <c j^t- (j^o 

tjjUl Aiklall L»l .^jojSlj-a V J SLia. t*lL»J V j)l j£l B j^a-Jl 

^ CjS-«J ^^jJ! ftLui^f! 4x. j^-> B J.4aJI (j-o jik^M ' . ^ 7- M ^jlc 

(JSjujj .aJ_j^jx jjc. ^lljll ^ Ljj£Jj >'ihj ,13 (jj^J (jl IAjlaII n% 

(jj^ll ^Jjokl t^LiljJI CjV jl -> <^\l (j\*Ti (_?_>^ Lic-J 

jj CjV _j^-J-o (jj-^J fri^- 1 ^ 1 (J^ Aj jia-i Vjl j;'""-! . tlilc- jAa-nJI 

A^.lj (jjS ti]LiA : JjAi^ ^JC. A .IaJI jjl 4 mijj j;j'^- j L^jjj^al_L« 

S jSil Axja Vj (TV JUJI jkil) jj^l jAj - iia 

• A iaJI Jjji ^ia l^j oLn. jjij V «L?J^' (jl J»j 

U J£ ^Ujkj lIUaj Vj .B -i^l c*SUa Jl j V J^JI *j-J jSlj 

. L yajc\±. til jj ail : B iiJI J _p <J jii 
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jjAAJ j^sJ <^>Jd ili IjJ^fA J-wa-»fl (>a <jifl ^frj^flA n\ ^^jUj 

Jte> (JL^i\ \±A Jguki d)l«Jj .(Jlloll JjUw ^jic (SUaJI 4i»jJ jtAwj V 
jjftll) B JaJI ^ ^ Jilj .iUaJL ^uuj U jS iaa^LS I jUl jaui&J <A ±J 

jjj {Jk-alill JtaJI — B ^aJI iAjjIjII ^'" j"? ^ ^ J^- li^C-luS (jl Ajjiaill 



dljL Jjt o&u elcfll jl£ L$-a ^jIWJTI jjSll <Lal£ 

(jVI -B Jail La jl t>* l — ^"S-?" O** 3 • ja*j*su (j>iJ 

J j2k ^a <_K " ci^ 4filaia (, ^ lurvij : J js. ya j^C. B -^Jl jjji ' ^ ; 

(jjjl La (jSlj .(Y A JLjI jlaJ) JJ (J La J£ 4c _a«a-a l^inSj ^ 

j£j*j J jatj) <1umJ _^aVl (jluj LaJUC. j ?JfaJI 1 j& J jjJ^lJ ^3 I (J Ua. Qptj,, ,uJ 




?Jati dUA jl lJ L. :YV JUill 

Ji i-ixali Cua. <>» c jL»j U JS LJui JiiB I JA (-Lai Y "\ JS*iS ^4 US 
Ajjlaj (^uuj Jalj QjS dU* JjSj <ji JjUjLjjftll (jiau J-aLj ..la.jj 

\jk jft <Uaa&j U i(M jLUfl Jjj*- ^Jp) JSJ Ajljj 3±kj^> 

• ■1>JJ L» JS jA iaaSLj La jla tja. Jfr IjJlS jJ .(jfc jjSj <j <_jaj) -Oi^ 

lija&l £ljSVl JJiu <jj£fl uliL |j* IjUl Lil >Jj V 

Caiua j jljSI tjHaS Jjiu ^jJfr «< JLU1 Ujji |J» ^ l^SS Ukla 4J1mJ| 

•B ^aJI (> jaVI ti jlall ^ jJill Jjill CjI j 4iklaL 



c>j j JO? J t ^ ' ™; o* ^Jc-) 
(Jjjk (j*ic ^JjI (jjiS ^ William James o^a?- ,^i>oVl i-ijuAisS ^ 

j£] .Sla^LoS AjIc uJfij Inc. Jj^uiL (jjAJid jiJaL»-«S -jjj A <\\ Slialuj j^Ja jjS 
.^l-ii. ^jla^ij V tJiSl j t_jLiS LjJ Ija. IcjIj q^j J9» * jflj Ajk. CLiij SluJ 
.(tl jki) «JL-S/I j=u.kkJ JjL J& cia^L, 




What Can what Exists But 

Be Observed Cannot Be Observed 



Aj&Mil j^jSVl JS :5U4 J i»^J J jlaj U JSS jLmjj (jiiSUi AjmuL 



4^ jJI SUaJI .till jouiiul! <L«Lu elgjj jS<u c_fij£ :4ijLJI jc. ^lf£ <. 

V ^ JJ — ^ aL.»A> ii ■ , .La 4jaiJ jx (jl i-Mjlfc IjJjuo « 

4il (^1 «^Jb«**» La Ijjjji jL (JjSj jl La aI^j* dLlc — (-jcOLuill j-a 

^^Jfr (jlAjjllj .JjIsuII j-a AjJ-j 4a>UJ jj^j <dl UJJ^' 

Ujjl ^ylfr rA aIjjLJ A in Vigil dljgjlj; e jxJI l^ju tjliall (Jjjjuj ^gJc- 4j.ui.jjft Ajjlaj 
^I'lTu nV S^oiaikB S jK-n ^ jJjj 4-llsc. ^ *«- * i^Ib J*J - ^ 4ft|jj <LlLua 

4laU AiUi SUadui <ui%JI L_il;gj\i Jlu 4jjU»AJI SjUIuiVLi fljjJVLj -^jlajll 

jjjj Lj i ii* "i ^-jj *— i£j 

.^jLall Jj2kjU ^Lp J^&j jjC. t * It ill ^ic Lj m&j <Lal*JI 




jj . jsJ (j«*>% i* ^$J ba ^ La (j^aiuil aliaJjai jl ^ 2K.SJ1 

jVu jjJJ ^(,5^ l)^ ^j_>^ jjiii^Mj jJJJ*! f Lal*JI 
^ .<LaUll taUJi ^^itfaJ^ Lpl (M hjX Jlall Jjj^ Je) 4^1 



LaJjJ A1 * 1 q 31 (jjSJI J-^JJ* (J^J «^ i^XA Jja. jll C-L-aj 'Ljlfr ^J*ujj^J 4j jAjuoSJ V 

jSl j 4nLtt ciL-ajVlj Aajlill <jJj^.VI Sisal* J©GB elSjffl t> JS ( , t. ^jj 

JjS Lcaa.j (^lalc A±Jaj& UaLaaJ JjSj (jl Jjfyl jl) .(Jji.li jl Aajli 

SI 




Ifrui.' ^uij lAlabi Aljli SUaluU j£L ji f jaII <jl«J Jitill 



-nr- 



Ji-A£ j$S3l jl Uj ^"nj (jj/LJI j-a 

Jfr C.U*iS/1 jj^ t . ill J J^-J O^J!^ 4 UK J ^S -1 ^*^ ^ JJJ^-dll ^jaj 

ijA.Ua]l JaJjJ Ajj^Ic. A, Mill j& La aj^Ual (^j-alstll JJ ■ jj . AjIc ^ La 

(Jji^aIIj JOJ Jj Jl^Ia j-a ^oill JJJU jli JlfLall Jjfui 

aJUSjJI J Aj J»j jx> La La jj ^tjju (jl (ci*JJ Lc£) J^J (jjtluUjV A-alxll 
jl^ Ic (Jlil^jajSoll A 1 mini ^LuLlj . jljjVI Ajjaj 4 J La£ jXll 

(jSij ^ftill (JSjoi JJsuI AjijJala Liliuil (J*^L) tilLiA (jl <^ JJ (Ua jjA t—lOLuJI 
VO»J liLa - (^ujuVl SliiluJI - AjuiaJiLJI A^LplI AjjJsjii J| Ji^aj Ujjc 
IjU] ?c5ja>l Ajjkj j-a VjJ £0*. jA\ AjJiiJI t*llj I jUI : jLaJ jl c j-all jS-aJ 

_^a3 J _$^JJ ^«i»in s^x j-a Aj Jaj dlLiA 
j! j^-aJ jll AjjikV jj ?_>eiH A_laa*Xc tgj£-aJ AiSlc tlAjjl£ -ij^-JJ 

A l-il > nj j iA^jxI! AjJaiJI AaJIxx <—Jaj '.<, ijui J^JJ V Ail L^ilc (J - >— i"' 

j! jxS ^ja. jl AaulJIj L^aLuij! jLuiuilj 4 '^^^.xti 4jjiai2(>> Jc- 

AjjJaill jlfl iiOj£ ^a^l jl^ lilj -IjJ A-oja V AiAi-a Aj| Jfr pLu^l j^^ 
Jc (_ Ifuj ^1 UJ"^ Ljjuaij — jjall AljaaJI ^LujI — a^Sk j-aJI 

jaia •Ju& flJjatiilj jA tjwn jj^J A> JJ j] .(J^iLlaVI 

^jJaL^JI ^Uaill (JxilLi — AjaItJI A-i£)la*ii SJjLuJI AjjoSI jl J jjjil jjjCAa 
Jc- 4-ifui lilLiA (JjojI j !Ajju*JI jJ <■ Ajlgj J a jjajx — jj^ * >, '°' 

.AiSUM aUJI sU^LJl aji^JI J Sjil tplLVI 

. JJbtLall jj^ll AjJaJ j-a AiljiSfl OJA (_^4» Jc- <■ «^ " jj jtjj 
AIIAjmo oAak jaJI jjjl jSII j-a 0^2*. j AjJaLuC-l <C- j-a^-« ■ " ' ■ Igjjl^j AJaAjfi 
j^jj n> jjjl^aall j<a AajuiIj Ac. ja^a (j^J AiAk-aJLi j ajj^a ^c. oUsJJ 
fr^-aJI jfii-j ^1 La j^Jj .Jaa^iLaJl frlliil ^^A 3 O 1 " J^^^^ SLuJI (Jxlc 



XtajJ jj£ll lilj .UJS ^>Vl dljjVlj U*^ 1 

.LlaJ Ajjjc. j-oVl AjU^-J Aj^^Jailla 
oU^lnil) jj^j ^$1 Ajmjllj aJ^M ^jSj (jJ^ cly-^J^' J*^\ (j) 

JaVI ^jk. J ^jSsluu .aKjUI ^ jj&uU Aa.Uj IjJjju jJ Ajjjlall 
.ijjjjJalU (jjlS Mil ^jLi JjSILj (joVij AjjLplI j* *» M .j^aa. <jtj ■ >> - ; 

US, 

Uja l£ j^.U ^jyjl jSlSB - 8 j£a clulS Ug_* j A^Dlae^Ulj 3uU .v.yi 

AajUI! ^g'lU^lm J^aj t_L£ jjjuiij J&l ^jlc Cj jA^iUt *U1& JjLa. iaa 

.l_u«j <jjJj cj^sj t*llj (_jL frlcjyi ^> VOJ Ifrjli 

Lujc. (jj^j jL jsji$_* l^Liali a£AjSI (-ialj^JI jj* q\ 1 jj Ujj 

^ <Cja-\ a I^jLajVI i^jlc- A-ilbo ^-^J AJafij J jjS Li* <__iikjjj t AjLj-ill ^ 

jjj jjij J Ul l_sj£ .a]] jl 

jjjjlc- <jjjU ^ikluol .«4Jaluull» Aa*aJ laJj ALail! ojiA lit ?AiDl!iJI eJA 
:j^»j-o jj£ Joj aJI j ja. j (jc. ^iljJ a )nl uijll Aa-a. Martin Gardner 

^jA^iUI £iA.La.j V ^pil jJlj*JI (j* QjJL^Liil ij^iXi -^J^-J UJ^ 

JL^j LjU-j V UjJI tjb Liajl Richard Swinburn i j^yj 

I jJj ilVu Aia. j tjj^ ji^;>ii9ift jjc- JlJuLLa (jj^ (j-a Jajuul AjIju AJa&j 
^> Vi i nl -iaa (illj ^a j . iY ( _ ? ikl(JI JjiLoll AlaiLai AljaLa AjIjj AJa&J J^Aj 



LaL*j (j^jVili ^glc <LLauil Richard Dawkins Jh^j^ ^j^yj 

«! C£ JLsu c_)jll j* Ijjiu jj£I s-,^-" 1 cJ"*»V< jl i-^Vi^ftj V» Ajl hi** 

^1 jll ^1) alii* V JS*fl <Laj jiSjta jl j^jjj 

jlSuVI j£l .^p^V' cs^° , K ,L ".' 1 L>^ J V J^mi.i lis** j^jj ^JjSsqII 
^ ^-lAlJila V Aoa^J tpW^ *^ (JJ^i jl AjoiSU 

^ V All j^ jU^U >.Sn 

jjjjjLoAill Ajj^aJI jjic jlj^Vl j* AjaIHo V ACj,na.io jJJj (^j-* 

^jj-aill AjAlA._al]l CjULjill Ljtjj^uaW 4JVI j^JJ yJaxajV) jA 

^cjI^I (jl .AjsJjJI o'^A jx jljLJU jljlia-c J^tLill jjSJI j«« ^^juAjaII 

Aj^jll jj£]| Aj_^>iaj (jjSjjoi «ixu*J*5?l» jU*>a t_i t ,ua ; <uilL<JI ^gk 

|jj t^^Aj^ Aj^)iajll ajlA Ja<a i" j li] — »^>^ JT>">'" jj-^J 

(jiijLo jJC ^'"A? (J J-o^I L3^'j K^'"*^ L-L^ajJI J^la (lia. 

.S ^a^all t'll^t. '-"^Jj^ j-s 

l^K dii&il <ljVjla-ftJI jl t(.i*-aill lOA j* UuJalj jjSLj L_i^J 
Ajlgiil ^3 ^^lajuOJ — Ajjj&V Aj]£JI j jtjuale jljil — <LI£j jj£ll j; 

L ^^j-^al Via J$i lji]j .Lii jLajVL lia> ^ J jjS < jlkVi j IuUj 
jl£ liUi J>J AaJl**l ljIjSII ejta jil .dlj ^icl V VjjkLo 

.Aia «^j^A\» (. jaJI ^ ^^iiwtjl jl jVI Jjlj .aUaJl UjAk-a jj£ll 
jj^ll .L*L«u AjU^ jjJ ^ j;ijal jaIIj SUaJI CuuJa j jVl cs Iia. (jllfljil 

jj-^) l^lj ja.1 jj^ jlj^l c^yt, Oa.jJ t JUJI JjUjuj ^^ic JJjuJI 

^.ii (<jSI jxJI j ^1 — ojlc Aj U (j jjo; (jl 

^^Jc- tAijjiall ei^j ftlpJIj JtoJI jC LaiUaj .aLiaJ] jj^l Aal^a jj>uiflJ 
.1 jjoi — .16U <illj& (^<JJ"i -ij^-jil Jj-i j]i AjuJal] ij jjlj ^llj <LLuUj La^jl 

jAj Ail ui^ . 1 1 I I V^<ij j^l (j^J^ 3 j^j 



A t\t\i<-\A — aUa-il AjjjxI! AliLli Jlo ""^^l^jjJI jini UJ^ J"^ * 
Aiuat j ^u-oaII 4*jjia (J_a^. Ajikjilill IjLjaal! <jx 1jJl& ^JJJ A*JaLsJI 

(J*\£]l j\ > uflM! (JjlJ (jj^il (j^J • « j^jLmajJ — (_^Jj_>ul» 

jjSJI JJoiSLUii AialS «C LS ji J£ Ajjiaj» ^jlc fjjJLol C-LaLdl i>=«-? (jjLu * 
Lajt > r-i AjjIaiH ajub Jja jl .^jSl^yJjLniJ jjab *Ic..j1ujI jj-lJ 

• JJ V to j ^a. jJ La Jj-aSJ (jl 
.j^ju Lo J&uut 



(J frLalatil ^jLJI (JoaII AlJS dll jlui jlla ^jl flJJ ■ - (j ^ 

p Laic j ^jjjjU^jill ^JaxA ^JJJ .\<^>^)1 Jojui jfi* L_l£j£ (jjjfl ^jLxjS 

lilliA <j<Jj (J^LiJI ^ j<J! KW^H A^iulU ^L-aU> tliuul j 

.(jjSj Aj^aS 1^ ^lA ^"f! J 

SjIc <A\ jiUlr c^^ 1 *^] J?"] 6* lk^ j** — j^»1<» ^ 

Brandon Carter j jl£ jj^i jj Uii&j .uLauail ^^jLwJ^t liuJU 

/^jilt ^SLtt^l I^mII S jSi LjJ » LS&J Lie ii» ^Ik^^J LW 
jLoi liiil j3j John Barrow jjU (jja*. <Jj5 qa a«j Lua I^aaII I^a J*-ai jSj 
jjill jl (jjlc l^ftll ^ jafyl ^Lwuli J^jp ^jSj J^jj /Frank Tipler 



(jl S-Ha-a jJfr AlijlaJ (jjSJI jjLuj c.L)jjfl3l (j^J^ J^* tliljUauj 

(jli <jL_^lail * ''g ;j .Sj j^j* jjc- (jjjal jxj sLia. <jj"^ -^j**^ 

J^C- ^0 *« * ■ *-^ j! j j ■ (_)^ ' 1 j ■ " a *' AjjujLuiS/^ o_j£all t JJ 

Freeman (jj^J u^J* J^ 1 <J->^ cs^-j «uOj^ e^-^ t> 

liliiJI j ^ iAj^JI <-ji-a]l <jJ^' cs4 g^*'' <jl Dyson 

^itAJ <_SjC. (jj^l (jl jJ J-^ i\ Tit \ trial Ljaxj 1 g > >i» j £x lUfc 

j£ ^j^jajLui jailc- JjflJ Ijjuiij AjjjjJalljj . Vuh Id U 

iluJj lj] t*lljA» ^Jjxa\£ AjmIa. (j-o Simon Conway Morris o^JJ^ 

. «^Cjll AjAiA. ^j^jij (JjSJI flLij ( jk ^jjj<« 

(jL £jLi]| jUjC-VI t>* ^C^ll (>a*J C^J^I ^^7' '-^f^ tS^J 

jj ^La-a oLl^JI JJ^-la 

i jjU. ^gic- jjUJI Christian De Duve (-ijJ (jLjluujS fJlc 

Jj5 Stuar Kauffman <jLcajl£ di jIjjI*- jjj 
*'jJJ > V «l)J^ <^ U3jl» JiiJ» Ujl ( j^hc.yii uj*^^ U^JJ* 

1 * ll i n i n j^aJI j LujIj j-a J ^^-iiail ^jJaJ! -~^^UH ^e-aljjJI 

AaIi^aI Lulj o J)l> io.ll ^.LijjiJl (jojl^i] A^i^jaj Sjii'i'u A -\ \\ \ \ g 1 j 
Aijb^oJlj U^jlj LaJjlj '"'-"^ sLi^Jla (_^jA.I diljLixjj .oLi^Jl -Ac 
(j^lj tAjuLjIj Ajj^Ia. Sj£a11 (JIaJ (jj . (JLac-I (j-c j^jujLuil ^ ja>. 



JL>0 2lx>JI JLi»t 

Jl!U) (J^f" 1 (^^J .c^La]! L)J^ £*",jVl C-^" ^-^^ "^^^SJ 

tualJ ! jjJ l_i*Jj l^jV 4^L»f d\ CjISj! jSII j CjLj jj&tyl j^c^j 

JjxlLlj .4-nfSI (jx (3^^ (_g jTi> n,o ^1 pjaill (jj^ S^Ldl 4 n j j }n £_>»^ <^ 

^jjc. (j^i jjj^l ^.boiLuil AjSlaJb l^j^lj 3» ^jjjjLuiI jJ&Vl tlila^jil 

( Ux-tla (jj^ (Jl (jj^J -^.J^ <— SjJa (^L-" 1 (J* tj^-oiui (JaJ Aj-ojjJ 1 

AjuaLi uik^a j (jSLoJ V j . IjLi IjaI (jjftj > u AjaA) 1 j ■s "la (jl V 

t 's^-n'"'! ^aialLj . Ig-A-o 4jml t ill Jj£l jl Jaa«jI jl (3*cl f-^->^i 4jniL,J 

t^lii ^ jtjjVl jj'' 1 ' -j ^jjJI .lUxJI (j^l tli^. AjjjjLJ CiLjj 

.jjjJI JaLii jAUax qa j$ fci<n - J^?- 0 tllljj_jJ^lyi (jjj nt <i JJ^ 

jjC (^ jilj ^uUj AjjJa JC- jl — ^Ijiljj — AjjoiLuiI La (j-i*-^ 

.4u«ujj11 4j*Hl ^ 

Sj&Ua£ SU&J! ^LaLlaJ (j^uli ^Lolxll -^>* ^ (jl£ ^aLc. (^Lo Sia j 

(jli J^y^- o* 6 * j3 (j-* lc jj (jl 1 j 'wVvl (AjjjjLuiI 

(jx (jl^j .AuaJl CjLijl£l) 'lAj^-laJ ^all a jxa^JI (j-<ajL-aaJt (jc V JJ^>m 
l^jt ^jic- (Jjil 1 g v^^ 1 «sL^il S^La » jj>,nri j>X (j^ajpiJl 

.c'u& o ji ^.jj V AjI ^jJI <_sjjijj . -j , ^.-^ sUa*-u A^ljl A >^-il ^ 



C-LuiVt (J^J W-^* '""*'■ SjIaII ' " ' ' "jl b^lAA ttLaJI (Ja^J Lq /j] 

• t 

tii>lj ^jaaj (jS-aJ ^jSl j I .la. i. j» sLtaJI <jl . 1 g U 9*\ 

<^J '(/-^JU^ JJ^ ^ Jfr^ ^ J Jj^ 1 -o^*^ 

liix <iLi V . UVi jUxaJI 11a i_±ui=k sLaJI «.L<JxJ1 l_s^xj ^LLvll 

Jc. (_3flaJ (j! .^mLuil frtaoiVlj ^jj^l (JjoiljoJI (jjJ^a tlF- JJ^ 3 ^ 

.(jjSii ij^k. 4ji.ni »nSn a jl ^lijji ^cjb 

o^A ^-.j 1 <a j^aI VbJ 1 11 j JlLa ^J>& . Lo 4JLujj J-oaJ (_S J^ll ojlA JJ 1 *- ' 

^a^fr (jl ^3 oil J .JaJ^iui (jjl jl tiiljVijut <»JuS <-j^*J (jl (JjVinnftll 
jjUall jluuaa .Jj^a. ^fl al-LiJl Clljl JJ > <-> n jl J^)ill (^^S ^ j*Ja jill 

^li jVl 

IDj .Ljajl |»lljVl JJ*JlJ j j«o J^*^! (Jj^a^jJI Jja» ^jl jjj £aj 

^ jVl j-*!!) A-a jk-Jb) 4^jmill jSJ! A£ja. AjLc. J^j 

Axjkxl! (jSl ^Jl^jll ^Sj*B) «4j?.jU. 4-ajl*x» (cjSjIIJ 



^j'lu-ii^ La ^jjjIa JuiHl (Jjl m\\n ill ^ <C- «i j) t^jjjjxll jt LL-^ - 

(riboSOme ^jj-ijjjj qjSLj ji jlaJ f_$ij=Jl All*. ^) ^bjja fUai 
^Lkjl] AaxiuJIj CiLttjklll <ilfc (jj .Ujuilij 4/n>ll CjI <u1t'i!I jJu-aSJ 

<loiLu ->ja-o t*U»j\ 4_ajl*_o]li :4jjJ»JI CjLajL»J] if^JP ^Jifj 

jjAuaJJ ( ->-> »iu.a ^J^ajujla. ^ali^j (j* ^ 1 j jV.VI (j* 

JjlaJJ U-iiCj .b^Il AxjjVl AjjLs^J AjJifLa Ujnia <_i.lft 

.<JjtaJI A \i i'\ La jj (_jjj3 ^a I JAj 'fjj*^ 

^jljll <U*j <_ijj*xJI David Deutsch (j&jjJ ^jip t^ij^ -^^j 

.AjjJI <jlSx £x lOja. Jil^JI ^_jjuiajJI Ajjjj^I Ajjjjall 

L> {JJ*.\ Cil jb*Jj 

.Aij*-«»1S ^bjjil! ^.ii>'\H Jja. ^ oU*J\i .A^bJ SUaj\ jj£ l_uiuj 

Ajjj JS» (^ifr ^.i^iu La£ pljjjili U^j^jS frljpa^l (jS-a-Jl ^ JjSi 



A-olaj^l ^Ijjl t _ y ic- -Ixujljj ^llxil (j-ajL^ai- ^jx 1.1a. ^JjjaC AjuaLk JilaJ AjjAa. 

(— ijJk-flLU Aljjiallj AxjJall ^ 3 J J^J^l 4jjLaJI 

* * «• • 

^1 I Uj£ j£j jVI LiLii U£) .Laa ^ Jj.a*jl ^ 

J jj Lqjj . L^-uiij (JuaAM silJj ^3 Lcj 4lal£j ^„»,ii.rt.uJI ^Uai]l ^j^Jj (Ij^j 

^ L Jj u U (JjiajoI a. ^.i j/» Aj^svJ ,j£-4Jj 1 a 1 ■ * I Nj-v °-" (JJ-OjoJI 

^\ (jj frljjjiilj Lq_pUll f.Ljji] 4_iuiLiiSI Q±i\ jill (jjulaaj 

a-i^-J t '1 >,n <v,»*i i^jjj-oj ^Xoj a j-% .nil V* .'^ 4-uLaJl ^ V- .'*•?■ I t_iSlj-o 

(j 1 11 (j 11 mi II (jV <UaA.!>LaJI ^0 (jlijl -iL?jJ <^ J ■ ■■ Aii^lall 
j]i 3JUJ1 aiA ^ j .AjjJaj^l ajLjaail Aj-aU1 A2j3Lxl\ AluJ jj ilJtiC. 

4aj j^JI 4 > 11 Tig 11 (Jljj V ^jlnlLj .!>l!La ^aJ ol _aj (j«a 3jl^>aJ! ^Jii^ 
( *-LaJ IJlxoJI (j-a ^ ijm (ilLiA ^jjtil (j^Jj .^^aluil J j^- 11 Lc. jjJajx 

jljjLoj 4jL.ij (j_a£Jl 4_UJ (JjJ^J (j* (Jji"Jl dli jjI ^^ic (Jitll j aUaJI 



-r . t- 



<jx V^al e-ifj*. -ija-o <j£?^ (jja. «Al jJU*II» 

(j-ajja SJj^jaI) oLpJI dlljljj S-lcli A^. Ajaiill o^ft ^[jJal^ j 

JlSoiL aIa ^ptj .lull JiL-j J ci vmK jjjfl <L«luu 
ijjjiil llr^. c.Lel*ll (J^H Lciic-j .GjCjTjA 4-1 1$j1] j^jy 

JjVl U£ jil u] -AAGCCGTTAGAC Jo* lu> '\ j& J u^! ^ 

LLlljja. dual — «6 JiLLa J;1C.» AjLjLaJl ^ ^ JJ^I Jj-ft &JjA3La31 tl)ljjl£JI 

^sj . «ijUij Uj» L$J ^jk. Lille L$a]j AJjUjk* 
jx* ^ dj^j J ^ AAGCCGTTAGAC A->ij U» ja&1 lW^ 

Lu3 j JLaJ <LiLnl1 jlajll ^ja-xJ <-Sj*J (jl ^jWuiA Vj Lciajl Ajlij 

j^^^u l$i t/l) V j l«J ^1) «Aa j** I jj 

(jlijui ^ Jajtf .LJbjJ AiaUala (JjliijaJI £_! j&l o^i .(Ajlij ^] 

<cr iiL-& AijJt-aJI ^Haj-aAi (jj^J 4^JJ <-^^ (jJ^Ul 

0* ^ 'yr ^ <t- jaJ jl jj<Mi*ti ill! juinll (j^-aj LaIu Ajl jAj 

<_jS1 jC LiJll! (j-o (JLiLjUlJl a. jak. Clil jjUiall ph» *1 >i>JJ V ^ J-^ 

^ j^jjaJI J,>«L,imH Cff l& h^Uj ( a iryi ^jlilill ^Lolj^l '^J - S J^ 3 ^ 

j a j-> V* fj\ CLlLllaill (Jju^LuJ ojlc- ^auiJ <j£J J S^C ^jlc. IjJlil 



-r . o- 



bill y^iA j£ ^U-uiS jj CtaJi f -> uht> j_jjc. 4-> ni — 

L-S^)^ (^J* 0 JJji>' I (jS-ftJ lllUk <_ i^^bll LJJJJJ 

jptSll o ujSIjc > ^ iimj jl 3.1 ml i.n \1 Js»aa a^.Ij 

^j>»r>\l (3^^ jLaaII I Ai. (_^Ljia. uJ^LaJI I1& Jlx .ajli^Vj 
LJjj^j 3^l£-j ^JjJtaJI Jjiij jL Vbla.1 <ilLiA jl ^ _>«SJI j^ll f»^c- 
Ia* jLjjcV ^jlujjJ b_jC.Ajj <t ah-^ ^ ^jjjji SjL&Li ^jSj jl j! <_i^)a.SM 
aJAxla jl j£l _^uufiJ — ^ ^<1l AA*Aa1I jjSJI ^ jJjl.VluJl 

\\*WuA jl .(A ^jVw^l ^Jajl) ^j-SJI ■-'lnKj^t 

j£lj Juull Ajjaulb (JjSkJjuLQ jA J j Ajutflj <la3_oJI Ajjljiittll 4urf>^o£Jl 

La ^j^f- jpl^l aXuiLjj (jl AjAic. ia^^Luikd ^^lac jj^xj£ aAi. 

Sb jl jUI <J jiJI ^ ^ ( Jllall <-oK) 
^tjj! jJ dlli Laj Aiili-a ^ejjl jj LgJ Aiiii-aJI Aux j-*£JI ^11 jl ^1 
^Jt 4_^.^a. ^~ » A<u.*J A3 £SJjl JJ — ^)j£Aa1I ^ jjJa«Jl jjl£il j jiaili 

jsbii r A*J ^.hVi (Jji.1 Ajjj dbja^ (jJc- J <^jj^l Ajt^Vl Cil jjjb 
jl S AjAuJI Aj jl joaII ^Jljxll ^ eljjl ^ "' ■ - jAl j - * """'.'J . J *>^JI 

ball (j* djbliill ja. <-i^-uu ojS^a lial) (Jjui!iLuj dil jjiiil 

^a^ay»£ ^ILc j)^ bjjAJ 1 g > uA j AjiiaJI jl o jAmi^H «.lj^Vl jj£Hui 1 o\n 
.Ai3lL*ll AjLLuJI ^jjl jill ^ ^« nViti *LsAiVb Cikia. t*n^ s jL\ ^] 
JJjLLJI jj^l (Joi*Ai ^aJlxl! Lij^iaj AjAooj AjL Aj^aJI L _£ajjJ 

(iUlcj ^jll AjiiaJI (_Lj)!>Luill jjj LuL jja j LLi^. Lijli cil jALuia ^ >*^II 

LuiLail «Aijjtxll» ^j-ia*^ A3 AjlJ^iaJI ftA^Jj .(JjLjUjil Jjo^iLuij «Aij*xJI» 

.be J ' '"■j J) I 1 iU 1^ LuLj jj3 

0 jiaa AjaJI cjbjlill jl Aiiia-oll ^ >->!! aAA ^ A^jll AJaiill jl 

t ■ «^jbjjill ^Ualll j-o _^kl ^ jj J^)^-<a» jj^l iSAjAO A-alA (J^>iaJ I A^. 



-r • v 



-lit <JIj-<JI (Jjfu tS^J • j AiUallj SjljaJI ^->J^ ^jJtjJ* (JaJj««j 

Cjljawoil t " *A (j^iuJl (y* (jjJ^L»JI clslla £jJsJ .diljill (JfLaul 

(ja J^JJJ .(jj^ll <JjoiLui! (Jtajl is\\ dll^a^oilj ^j^illj dllj^Jt (jl 



i£U»yt ^ ' 0J £a ^j^l j^lai! tjj^l 2ujlij j£ ^ UujIj 

.^^ijjjl^i ^£tjJI ^ t.liaj iJnAj ^Ij jib ^ t*UlaJ jjjjilVI Jlo 
Lojia (jl ^jViim'i V (jx (jjjjiij JJJJ La^jc <J11a]I (Jjliui ^jic j 

Aijjua ^ dl-lUJI Jbu <f>*-»-a ^ (jii ^ £-« J .AIL* AjI ^ dj.Wu.i 
'LaJij (jjjjiib LoAA^I ' ^^-C- liHiA ' UJJ^V' 

^ (jc-l^jjji ^ dijjia 4ax j^Sil Aj^lijil j.u»i\\\ 

jit. f\\jc (j\sL^i\ i^jc tNiels Bohrjjj jhi jjj^j Ciliu^llil 



-r . v- 



(J j* i .i^l LS lc ^jUll jJIjJI ^ Ijjilix IjjJ j^jil <-"^ ^jic JJj 
^^C ^j-o ^C-^>il tff^-J "L^^ ^'-^ ^ J'^J (j^P^^J*^ C * (j^ -t^^*^^ 

<j£LaJ IjxaJI '*«;■«■ (j-aj) .(jjaal^ail lillj Lu J*l£ t-kj^a j£ Ajjiaill 

U>H«j lilj (l^joiij 4ja.jJillj (jljajK LtA^LS lJjIj^ (JJ-aJW (J C^*^ \l>\-u> 

<_5JJ LaAl.1^] Ljajl (jjdijjii ^ ■* ^jjjiljj jjjjSljx ^1 ^niiVnmj .t i Iflllj 

(_^liaJI ^jjjljtlj AjjaaJI ^ . (j^'U ^ (^^uSLi^ j»JLc- <j1j 

■■'«"'« <-_S_^au jliLsVl ^j-o Ac_j^i-a]l oA* diajj_ol .(^jl JjJVi ^j^c-all 
*JJ'^.'J ■ -"j^^ «sJA«l«3l jt «Ajjljlo!ll 



-r . a- 



Juit j I j-£l SJi«a-<Jl i"iU tjli Jtoil Jl ■> .a) jaS?I (jU'n La-lic 

jjaa-i <_£^l L_iSlj«dl JaiiJ j ^i^-iJI fiUJI — dljlSoC-Vlj QoijA^Si) j 

CjLjjSL<JI o^A jl ^j-bljll (j-oj .^jjjIjaJI JC^li (j-a 4j^,jLiJI Ajja^JI « 
l^jj . LoLaJ A aKv ^ ^j^jjj — «pLljiS/l jx (^^p^l >Sja-« l"unj\ 

JaS3 (_JJJjuo Jj J&L2baj ljl£il ^£JP (jJj Ic-LaJ £tj3) . Ig-Le ^L 4^ > *-ilj 
^Aj 4 K i* rtti i_y±*h ^1 I^A jj^j (^Uj-"> jl <jfr .l*j| 4jl ft-j^ ^^ic 

j ^Ul $^ J cijj^l 

La] .AjjLJI (J jSII j eLiiVl ^ilc- (jC- Ij-alfrj UftJa'^o JjA-oia U «4j*j^all 

mls] ^aA jp J) Ua. >^>j3 V <^-ul J (lillju i^Lnflj ^AjP J> C5 J- 1 

dJju jll .Axjolall jtb\ jla j_^a ^^luiLuit S^)ftUa > <n*> l^-jl jl ^ j> jib 

(jjSi Ji ^ a*J jj AjjJaall ,r Daniel Dennett 

^li^iij Lj*& aJsji cj^uii iu-Lu-Vi Aju^ksi ^ ^iii ^jiii ^lisii 

AIloC <j^al^£ bo^k Ji«Jl -ia^S (j»aLin] (j^f^ ^la&Lui . ^ ' L^aj>^>v 

JaaJI JLa-» (jl ^•j^.^i.il .^S,..ila ^bllj JjVl (jj^ C^* - * <— iljj 

^ ^jjlul ^gZ-jfi SjAlia jLl ^jjSx ^gj&lj lia. 1 i ^Irtlc. Jl j V 

jjjjj Ia±^. SjLailj JaxII jJJ 4i^UJI " J j^Liil Aj^Ltil Sjja^I ^ 



£j]o!lj iJlu lift J lVij .. ! UjS .Jja-jM ^Cjll ^-«JJ«J JJ ejaJU 

(3* frb Jjjill £-a JifcSI J »jLij tJ^j* <jS3 j 1'n.ftV) 

jl V] liilj 'e><±$ JJ& .AxajA^ll j| 3* ^frjlljj .^ajx^ll <-M»'K^\l 

sit 

<rt> <Laiajl jl Ajuajfy\ <Jjtsb*) J**^ ti^-^ l_SjS ^jJal jll JJC. 3* ^ ^'-Vj 

.^0 ^a£JI j< *W (jLlui (j^Ja L^JcLb^a ' . '7 j frb jjill (J*'rf*» _$II 

jpSI JSjIj ^jjLjjiill Aiiaail LL-a j i_iSI jaII JLiJ <!ll**a j$JaJ j 

j/Xti ,^hM<^l jjj^" j — Aaa _^o£JI 4_ljj£Jlj jxSf! (jU'lj La-iic Uk-laJI 

(jjjal^^l Jji.il Uj^rv Uluj Andrei Linde -iiJ AjjjliI ^i-ir-l 

(jLaJ>il JJJ-^ '(j^-*^ UjoJI I^A (jW'jj i, nl >n) J^juu Aj-a j^aSJI 

La^itj .(jJajVl <j^JJ"^ ^-jjLix AcLuiJI C-ljlic- Jj^J £> j-a ^£ JlxaJI Jjiai 
(jjSll lift (jLajll «<ilsla.l» ^ju-oJj .4j Afuulb jJu J3 tjjSil (jU JIL 

*lLLuuj (jLa^i! Jj*v"i^ l^a > 11 j ' * 'j-- 4_lq _^o£l! ! a^. 1 . ^ j a 

(j^aJ Ia^*jj .AjLJIj tAcLui ^-a L_i5lj-a Ijjjjfr^a (jo-allai Jj.^.a^ jj^ll 
L_lxL lilj >( jj^l! J_aiaij 4-1mu]1j ^jLajll (jl t_jal^)-ai3 

Ujjijaj (illj jjc- (^^ijJ JJ*JJ .^^J-all I^A ^3 l^a. Ujj_ j } J Ja Ijj^ c_jS|ja1I 

t * 
(jl Lj-iS JjSu ^jJI 4_laaJll .(jajj jj^l 1 > J I *i > ?iir j ^-a (jaj «j» 

(JjaU ^jialwal '<JjSj La-a lliui ^jl V ^5^]^ U^J-* UJ"^ "^J^ UJ^' 



Ujj£ jli jjjal^all ljIjajj ...^tjll (JaLsjj (JSl ^V'i"lfl Aj^)Jaj 

. jj^JaJLi ^1 l^jfl (jjjl jallj ^xujZ Goldilock Aj^jLJjiJI 

Ajj*iul! (JjA*JI) Jjitl! jl 49j9-*i (3i*^J Up] «(jj^ (/^ 'j^ 4 Ij^a (J^J 
J ja-a (jx JpSL j» jiJ tjaja . J-a J ja^ (j* 

IjjjJa iaa (j^xkS/l (^ySc-j .^ixllj tliLLac JDLi. j-o '^P_>^ 

o j9jnill — 1*JJj«*i Lajjj — (jc \ liiii^i lilljuj t i^jLuJaLj^ll 

jjj^ll P^jJui V .AjIc 4t nlmll (j^a3j3 ^ili (j-lrtxll ^iillj otjibjoll 

(j-o t&fcj ialjaJ^I (j-a ' . *— 'Vjau-a 

VijLa] . jj 9j ^uulli dllj . Ij-a^ij (j! 

^^A t^jjLjjill jjjlUlj (JLlIIj oljaJI ^jji LajS <Jjla.Lui 4ijlajj 

oUail jj^JI Ail^a (jl AjIIjII ^Jallail ^ jlibLij .Aj (j-aUJI AjCj 

(j<->'l > n\ j<« (jl"!v> rtj'j jl'u<nl % (JLlIIj oLjaJI jl l-> i r-i jl£ 
dljjS-aJl jLa jj^Jl jjj LijSj (jl Luli La£ (jj^il 



■ij^-o (jx (j^ij (3^*^ ^"^f* L>° L>"^ fr*"^ J<nj^ *IjC-» -j J^»-o C>ajVl 

.JaAd { ^.».u.ft.uJl ^Uaillj oJjA^o <jj£j (jl (J**-* ^j^J-^ AL^Iuix cliJj^k 
.A»lc j A»Uj AjjuiLJ djaIL oLiaJt <jL *IcjV1 jljJ^V (jljiJjJa (jil tilLiA 

(j& ' * '-^ ^ ^A A_ljljJlj J^ SV-A^J1 (jC <U3luix fr^jjoi V (jx 

^jj lilliA Ixjj iS^x ^ dlt.ll (_>ajVl Jfr SIjaJI (j! J& JjL 

tjxjJa La <jl£^ J jAJ jj Jl Jj V Ajjjj£oJI oUaJ! ^y* c 

A* £j£lSJjja9 ^jjllxlxVI (jx (^1 t tin'^l jlj .^(jiajblJ jJaJI 

. Q^aj^cW <— Sj-i t.'li ^ j -iJ-ij^J 
IjjIj aLiai] (JjJ-lk-a (jj^i U^^J"^J ^J"^ dfc frl^i^S (jj 

^Ll I^JaJ (jl LogJ jj3 (jjJjljjjS (jJxUail (jjltjx Ai ■ t '''-^ Ai^atxlj . Liiuilsj 

<jjja .SjjJL]! jA JjVl .c.Ljjjall <jjjl jSi ^ N £^-iJI Ix^Jl Jc dLi 

AjIxjlII (jl .AjjaijJa^)$£]l (jjjljS Ja.1.3 AjaixJI Ajjjj-li^JI <Jj| Jallillj JAaJj ajjlill 
■4 j>n Tift Aoiu AjL-o dil jjL ^Ixil ^jx (J jla^e j< jjfy 

^jl^l JUxjl j ,a^)x (J^ iNWjni Ajot&j c-^^gJiJli :Aj^"i-\ j l^lia. Aij^xx (Alixx 
AAJ^>Jaj (3i*-» ^^C-J Jj j^C- (J^^l l^j .^jlilJ jLixliaJjx^ill (jjl^ill jA 

LafL i^jlla^aJI lIiIcjjji ^ jj^Jj jlill (_T)Li (JJJJ^ SjljaJI A^jJj ■ 

^^>^l S^>xj ((jLoj^ljj " (Jjjjuj^Lo ^ jj3 SjA^tt AjukiaLj a£1*J 

aIuJjj 1 . ,. * aJUJI oaa JAajj . 'jljSlllj aL13 iLul^jll AJLaili 



-r^ Y- 



jll Iajjj oUaJ! CLijl£ lij Ujs jA L%a.1 jj ^ill Jl^ll 

jsJI jj] ?4jjIJlAjVI Ja J_>u^l J (JW^ j)-**-* 3 3.'*'"'^ (-M^ jvia-a (J^uil 

j! .pLjjjii]! (jAjljS ^ o^a*U t" Uinl CLjLq jix^j j — (-LiLo^isi-ail 
£^Ja^aJ Ig *1C- - >J*J 4 )->J > n J AjjJaUj (Jjll^lc. jjC ejUc- <iLjjji]l j)Jjl jS 

1 g 'i^ ^ j c)^ t^ 6, (3^^ W-^j j3 L$jj .^Jjia <jjLo_jLt-aj 

^| — 4jj\jjjiJ! 4 dh'iSf 1 (j<« .i=J j ^ jjj sJ.ia>-a tllLc jlstx (j-^ L$ (jt 
(iljlj jl (, _ l-> j oLaJ] ^Ixil ^Lajla-aJI (_g oil j j£l£j 

jpl£]li Ijilj . ujL» jI*-aJI AaJlat* i- il jU^, ^j^a 1 I^^C C-LlliaJj j)j'\ui\t 

L>° lJ^ (jVI ^j*j US ^LjjjiJI jjjl j3 j<M r\ AjjjS^a oUaJI jj£j I jj 

jJ^JI JjiujJI JJ^ 3 iSi^i j^o ^ I^jaj jjj! jiill o ^& JUSj j)^A<ail 

iliVLaa^VI ±Ja aUaJI jaJ (JJjialt (^C. ^aUaJl j jluuJI ^LtJjjua SjUJIj 
YY o^t dl^c 1^11 IjiA (Jlc £JjSI y I JJ^I (Jl£-i! oUjIj IjJtaAjj 



Aaii* j .^M AjjUil teleology :t - aajjUI A-aKil auu 
Ajj*j l« ^jlj <-jAiij jl «ajU.» ^^jIIj telos Ajjli jJI 

.JUiVl U jaJ Al jj ^jfl Ajjlfrjll AJUJi :« c/ jljjll <_JJuJI» «_j UljaJ 
(-jA^j (JIjaII (Jajjj ^^-Icj . AjjjIlJI <> L.,*"fyl AajLj A_ulg-ill t ^ it 
jj i ?r>* I (jjiil ^IxiaJI ^aUsJI ^Jajj CLuj (.IaaI jla*a^l pljjj pliJI 

.AAjLLoJI A\ i 1 11 qa Ujx?- Ajjl^j i * ^ I -s, ^ f.LiJlj ijjill ^aAlLa (JSLjUj .Aj^.j 
I OA jlib (jl (jjJ ,^AUa]l jt pUjill Aj ^jSj La ^ gi'il (j&j ^1 UM (jS-o-«JI (j<oj 

cJOli :^ >Vl «^U» jjaJI JUil ^ A^Uil t>c iaJj J W L^JJ 

Ja&L (jl (^ j$j jL-<allj c^JaxJl AjuLS £J^J AijOaJI ^ jia^ 

jjC- A*jjJa3l Ajjlgj (-jIajJ i—iLiuSil AjlLaL jl jlauiji iajct .jUll 

iliauj» Jlo till jlac jLaijc-VI I^J t5^*-a (_jjj Jl jj V j tLjai AjjI jjaJ 
eLajjill ^jig-ill <-_LLoill j»J^> clHj^ (J^J .«oljT'>"'ft tjc- eL*lt 

dj| ljI jj jjclij {j jp i n a (I AjaaAI CliUL-iaJ cl&l jl) 

jl ^j-aail (j-* £ (^1 ^1 jjiAj V j (JtUoll I^A J ja. ljjujJU (J ja,I 

.Ajjl^iil AjliJI j jj.rtoll 

teleology AjjUJI (jSJ j . jjSuJI i-i j*-fijol AfuulL — i_i jA-aoll 

^3 AjuojjjII SjSill (jj .Qjjjlj] (_^jjaJI jjlaiJI Ajjiaj (j-4 j»j^J (JLi^*JLiuil 
L« j5j jjl j «(Jiviuifl\l < _ S JI ^liaJLj jjl» I i'&A} V Ajujiall (jl ^A AaLjjI^I 
jj^jlj JjLijjj o jLifr -I .oUaJl Ju3 ^jifil A^likJ (^ill 

^1 jj^c. J£JLi till jilalli :^4&l Ljl^Lu «JLua ULk ^ 4*ji!klli 

Ua Ajjjjjljll Ja«jj .CiSjH dij *liLll ^jJc jljiaJ jliaJ j 



jjLolli <jJjjb .4JiaJ aJ ^9 l<p& J&Vl plfiuVlj • jVl J 

AjSIjIIjj . YY "(3-> uwa K^"**"' V J Aa. JJ L>"^ :« jl£* ^1 ^l U&jj jl» 

A^Uil ejlA jxj .eJuLo <j-aLi ^\ > >> IjJjSu lijlSijl l l">* i, ri jV t ^vV^j 

jjLjU ( j^l AjJa jSjaI!) aLjj}| AjjJsuJI £-« -its. (jiaSbj AjjjjjljJl cjiij 

l$j j£j ^1 j iA nn&A Q ^ lk s i. ^ Ail jj Lamarck *il jUV 1$^. jial ^1 
Ailjjil jaj JliJI JjLluj t5 Jb ^ajj^ jLcj ^jjjj 

.Jjial (jlj&L Cilaljj ( <lVi 4> nij Jety (jU-oC-Vl JutTi! Ifiir. 

Ajjjjjloll jL-ajjl j&lj -^tJa' J J 1 "**^ J^" 9 ^ '^J 

jlSL* (^1 jl c.tjjjall jl ^jic ^9 c-l AjiliJI jx ^ jj <_^l (^aC^ 

^1*11 jl AjS Jja! ^jJI JaJI (^11 ^jji (jt^J ^J^" 3 

dlajjA-ajll j* IjJ_>^ CH 3 *^ (H^lJ AjjUlSI JjiuC. jx Ajjlgull (Ja.l^)x]| ^fi 
(Jja ^L-a^l jliujjl IjOo jl jx ^aC-jJI .Ajjlxil AjjJ » ^-ifill AijjA^UI 

jjjisuj I j-s \>A cUkJl jl V] Ijj jaV I JjU-o jlS 

JS .(^jUll jjSil ^ Jxuu j A <L$A>all JU3l AjtlaJ IgJ ^ylo AjjUII 
^L&aJ jjiuJl Ajjiaj ^ AjjliJl jaliLJ jj.wUll loak jSj lAjj^a IjA 

^gJj Friedrich Engels jiaJl lAjjAJJ^ S-"^ J^* 1 i^-j 
^jlj j^/l ajjSl (^jll jjjjlj j]» :Jjij tAo<\ ^Ic Karl Marx J^* 

^>J J§j 4 jVI ^-i-s [J^^'W ^»JJ AjjliJl j/> £>Ja.I j Aj^xlj CLllSU .Ia^ 

."\< jVI 13a 

jx aJjjuaII «Ajj jSll ejj jjJall» <J ^J L^J*^ cjH^^V^ ^> i f*^ Jj^HJJ 
Aj^aU. AjjI^j Ailaj Jjfruuil jU.^ij U^i .AjjUJI t_i jj ^j] ^ j^l ojiaill 
Aioilui ^ j dlljiaiJI jx ALjia aIuLjj ^)JC- — jll j oUaJl — jj-o5U 
UJ.' ' frLaixH Aik jjj . A »j\K\l jjjl j3 «^jJaj» jx jjioill jJJ^-J 

jc Gell-Mann j^-« Jj^ Jjc- I^jjj .AalLkll jl£aVl «ja Ju-al ^ft jIaja.1 



(jJalj49l (^.JJ.^^^ (j-* J CjU^aC-S/l (jx (JipJ! j <CjUjl» /^aII 

l-lbd! jLc ^jjjali (jl (j^ajpiJ! j YV «4jfii. i_jIjuJ jl AjsLjal tliLlli 

6j£il! d^A (jl ^ j^JJ .IjJ^J ^° ^J^A^ AjjajLuiVl (jjjljSlI O^A (JSjulJ 

lillj^i ' V-»a« 4j£l»la <-jLajjV (JjuI pLalaJ (_£-ll 3 ^ JJC AjjliJI (j] 

.(^J^&Jjjj Ljailjj (jl La£ J.lu3 ^Lij^fill ^jjljljS ^jic UdliJal I^U-o jl Ujjli 

( jSJ j lliJj Jxiij (jl ijUl f.Ujji]l js CiiLl |j] JI!Lq]| ^gic- j 

(jl <1j£jjla]I Sjlil (j^aj (. *a>^ i Uj-jj (JxAJ (jl IgjlfV (jL (JjfiJ i^jlill 

JjiaJj]| (jx 4JU> I^A (jjJjUjjiJI jCJj ? jjSj 
(jl£-o» (jjjjl j ,4\u\ mVl ^Lijjail quIjL (j; jJ^J-"^ (_gjOj.iLft]l ^gifr Ujnirt 

^'Jl £\2uJi\ (OA J^l .(M / jtjjVl ^Ujlaij Jlloll Jibo- ^jk.) jVI j^j 
^^xj (_paljpC>VI (jl .4\)aC, l^jl ^ J ' '*» ' «*» <ia&j jJLu Lo£ ^_paikJj V 

(Jj^ (jjsixi (jol jial ^gJc- I«ju ^Ljaj l.lxa Jijuj^/I (_y3 (illiA (jl£-«s «i_>?>j 

gjK^r^l^ ^jji^iliVlj j&aJI ^jialjiaVI r^Lajjail ^jjjl ja ^«;;^ 

(jjjljS] ^jjjuauj (jjjjjJa^l ^jjJ^ajJI (jjJjLjjill ^h*^ jjl .(Jj^l (J*-aall 

-rn- 



J1U JjLbo: Lff lc.j .(^ J£j13I ^ ^Ijl! 11a tliL-aj) .^jUII jjSJI ^^ic 

t '' \\-\ JJjlLJI (jj^ll (Jj9 a 2j'ij<ti ^jLaiJI eLjjji]1 tjjjl jS JJ*-^lJ 

(jl^-all (JJjjo jll V» (J « t jSjuJJ» j V» (>» .Ija. J (jjS Lii 

j^ja. Ajl ^^ajj iilla J& Heinz Pagels jHL jjjl* joe . X, (jLojllj 
(j^ 1 * j*j (jj^ (j^l jLaiiVI u^lP^'j lA^-*^) 

• Ajjsua Ajjbjja tlil£iL»J J^a-allj (JjuaLiilj Si3ual\ ^ ^ ■ »; J^J^M Ajjiaj 
i-*\nKj.n\t Oa. jJj «iilljA>» (^Vl ■ ^ (jl j^Vl ^ jJ ^ J^J 

(jjfUl (jfr 4 fri > ii ft j (jj^i! (jC 4iiiuL«j Lie 4j£y M io — (Jj*A>iirt (J^A? AjLia. 

^Jill ^ jLauull ^Ljjall Anton Zeilinger j 

Oa.jJ *j» iLliUaiajll j*£1\ .-Mi'iK^aM cliljljuaJ ^^Ic- 

^yy A*Ailall Jjijl j£ ^c- Xkiui* 4juj]all Jja. IginnVi ^jjijl jail 

^ i n4,')t (jjliaij V (JJ-^I tlttJ^iji*^ L>* ^J^l J - *-~*Jj . , " ^^a.jlaJ1 ^llstl! 

(jjL^ilajj l^jl ^j-lc I y>| *- ( J^ ■* < Ajjlj^ji]! ^jSioll <uiuiliil LiU-iaillj 

(^ajUx J£\ Weeler jljj (jlS Ujjj .<— il^a»Vl (3*^ 
L >-J» JjaiL jl£ .SjljawJ A1«1S 3 jllaSI cjjl£ 'l*\jA\ 

AjliaJI SjLutl! ^gijijj J^iKQjAl J ja.j ^»^C- <jjil3 yjjli 
Jfi] •JJJ^JI jla-ftj'i/l ^^jJa j3 djLij Lajjj Uojoix i^lliA jjSj ^1 f.bj;ialt 



•nv- 



(jAj . j;;<^ jUaVS/l ^-4 Lpl .li V -Ajl$-ill AjljlJI (jx S-lj^a-a 

Ljj£]j ^Igjll IgKnn o^bUk. oLaJ (jjjljill ^a$ia ^_^ajo9J _A?J J f<3 

jliQc-Vlj JJJ* (j^lju ^1^11 ftLajjVI ^ jii <^JeL> lgj£Jj 

.«AjjLa jLua -AjjjJaju AjIc- (^Ual La jA ^Lijjill J (jLi 

S.iL<d!j LwiLuil <^La jlxx ^jLaJI (jj&ili Aj AjmilUj . r CLlLajLuajl ij-o 

jA «L_flj»JI» j (jjJjSlyi£ AjjLjjjS 3jLa ua. .«t_i ja. (j* ,^A» 

AjjLajLmll 

ac-Luj j IBM ASjji ^ lUc- jja jA j Rolf Landauer jj-^V <— »Jj j 

.AJLiUJl ^LjajJ I jjl£ AjjL* jIxaII Ajj^JI Aj^liill 

(j! _tA A^cjl La .oj^ba jjC- AjllLa ^^Ic AjjjIa!)UVI Ljajl JJ^jV 

i J^uu ^jit .AjpLa c-LuiL) La jJ ^3*-°^ <J^ (jj^^ ^J^H ^ 

AjinjlUl ii> ^ (JjA^ (jAt.o S^C (j^^laj lIiLo ^oia-aJl i i j^^- 1 '-Hj > H ^ j 

i_j jjjjLi. jj^aall JjiaJI ( j-aaJiij jjlliV ^- ^1 .A-a&Jj ^jLa 

^aja^ti A^ajJ! ^JUJ A u.glLi JUa Jj^-» ^ AJllall j Aial£ll AjUabjll 



-r n a- 



AbiijA\ 4_iJalj^il t-'ij^-tt JJ^*^ ■J.'^** Cf^* t^ 6, *— J 

(Jj^. <jj3_^lal! (jjij jjJI La-a Ljajl cdlj 3^ (jJ^J*^ 

<_}*l£j]| (jVi U jc^jj fluxions (jju»t^\itt <j^>iai tip jjj L&Lc-jj 

f> ■ ii-> (jl£-a (J^- 9 CLlV jViflll (_>la*J ^tiaJj l^j] <JjSll (^*%J '^-^-a JJC- 

JJ*J (J^*-o jA ^jLuiillj .^jLo^U ^Ai.imNj JJ*J (J^at« ^jA ^juiaJI 

43 jj-aj-J! 4 jnil inVl AjjJaU^JI diljluiti ^.Ij^Vj -(j^O^ *^»-"'^ Ac^uill 
(JSjij (jUJaiLoj (jl j/Uuno (jl£^llj (jLo^il (jl (jiajfjsj (jl iiliic. (jail jL 

(JjIjAa ^1 ^ylc 4_ac.Ijj a^<u.> »<a (jj^ 4jjl£-cj AjjLaj Jj-<alja < ^ ilWn 
jA ^iLiaJ . (^ijia. JAaJ Ajlc- <lalj Jj-^ _>ii**a -Ix^. jAj 

LiAliltt V l-Uc IjjjSij ^ "^'^ t*lil<u * ,o1VV> oWA Jl» ^j^iC .lie. 

tjSLaJ ' Cjljai lilliA ("h,,u] .Ajjiifcll U-aUll -i*J ^jS/J 

Ijjj AjjLssJ! jIjc^I .IjjI >ic \x'r\i\ 1$ ■ ™j ajLSsJI jIjcS/I 

(j&Jlj ^Ljll ^QiOU iaSUal lii^u V ^JsJIj LU-j .LyjSi pbj^l 



Cff lc. -1S3 :SJAa^a Jjl j» lilllaj (J-ali. (JSJijj .AjflJto. J jjfil ^uJajC 

SjSiil l^ilc uiuuJ ^! AjLiJI jla&bU j^aaII jjc- (j* (jl^l j .iaia 1^*1! 

jjloj^ (Jla ^i!! Gregory Chaitin LfJJ^jfi- J^jp 

jSj .l^jlj 4 > full ^1 A-LuijrJi Ajj&I! ^jiuujSll c>yjj jk'"^ IBM A^J^ 

^jc-Ualuiij (j^j IjJ (^fljia. JAu JiJC.1 <jl ^^Ic. lilxl 1;^ Ijjc. jJC- 
ajLiiy! ^13*. ^laluil Aij^a. ^ylc- (j*^ £ ^• > "' ■ "I ^ ^Jj 4_iLuta. 



-rr •- 



Cijukil SAiLa tliLujij^ AjJjla^laVl (jiiljall 4lal*<a tj^AJ Iajjj, 

<jaUsu ^^JLjiaJI (jj^ll ' t >■■■! "j <_L£ joaj Ucj aKjIaI! ^Sj (ji AjJjJ j 

(jla ^ jjJall <j* £- jjjI jaluu (jl jAib jl ^Lijja <j£-»J ^ ^ 

\ g > >rw \ £-« Jjk-al jj31 V (JaVl AaLuixll (ja J&U AJjj-a9uJ! ^L*a.^l 

*Jtail .JaaSU (jj^W ^ ^ ^ AilaiJI - J| AiLuwJl 

I jjjjjjjj ^ • ijj \ « ^l j^. (_32iVt (jA^-a (jl£-Jl (_^jaaj AjlLaJl 

(JlikJU Igil (jj^ll c-Lale. A9J*j <> ^l clilj jgjal __>x]l AjiLjal tliLa jlsua jja.**. 
« ' * « « 

(JjSujoiaSI ^ (^l 1 *«1 »*rfil LjAi. jOjjj V l^l (jl (j«a f*^.^! '<jj-^ 
^ jja jiaia j* j Seth Lloyd ajj! tiiuj ■ j j^'mI I 

(jl . ^ • ^Ij^. LiK Loij rcliLujIj laaiji ULui^ Aoj&lII ' " j ■ "1 ^ 

ol jpa-<JI cllLojl*-all (j^ AuKil A;Lo^]| (jl Alp*, (j* AjaaI Jal ^^ijiaJI jj5jj| 

t*lli ^-o l^j! Vj *2&*> ft. j3l uj^' <^ 

(_^ jluio ^ylc- c-lj jjaJl ^jj-iil ji (3^A*^ '*ij*ll (j<fta jjl JjiV Aixula < t n »-\ j j 

4 _ s Jutf»aVl w II (j« jp^l <JL)Laj1*x3I (j<a cJl^p>l 4 ■> H » o ' ^ 'll^"'j (_Jjju<aaall qa 

higgledy- "jijj ' . ' ■ .' jl) 'ai± lilliA (ji \ '^'^jSJI 

Jllo '^i j . JjI^JI ^jB Ij^j ("piggledy 



(jjWu tjjjla]! jji (Jj-^'u ^jl p jaII Jc t*l]j *i^Jj .AjaUlLo V A3.1J ^a. jj 
LJLa. Luj ,Jafi9 ^ « 1 J! Qx e- ja. Jj <J*-aJ oJ-la-a AiJj 

(j-aS LlJjiJ ^ • J f. ja. ) Jl j^w Jj <J*-aJ <3J Jj (jjJ^V' ^ W in (JjAjS 

. 1 ' AJU9J AiJab j 

Jll eLjjjaJl «wiggle jlJpAVI A-a,Lu-a» ^ ^c. jll Jcj 

"Vj *f jJI I jjC- Ajjl (Jj5 (jTwuJI J jSJI Jc-SH ^aJ l$J ^a, jJ 

A^C- yli .u^Jall At^xu (JjIwj ACjjuU "^-^ Aj£lj IjjIj (JaJ 

Aiu£ Aiui ^l-^Jy {J^i^ J jAa-o Qa (j-ajJa 3^_^.j>J! t*il N 

(J^oAa.1 (JHaI! <J^"" J^- JJJall jla-ijVI AjjLj ^xjj ^jJaLaJl 

Ailil plxl AJLuulL l^a. I ^Sj]l Jl jj V J ~ -3=43 LaJ-.Ma. ^ ♦ A>1 Jl ja, Jj^Jt 

^ajaJ ^LtJat-JI (_g (jl^j -ia93 jf> njnxiJl £ja ^jjoLjall 

Aa.jJ (^j^a-Vl jj» > nil ^Sjll 1 JlA ijLc (J^jJ <-jja. ^jj^lj I Jj^" 

dlj J Uj Ajjlijja jS AjI <Ja& J Aja. jl^jVI J *.Lijj]}UI qa AjIIc 
.^^au^ai]! AoLaC f ->^Vi l^jt (_paj3L Aj^iaj aJ jlj M /j^jVl Sj^aj O^jljS 
jjllall jLa-aj^l JaC oLai tlij^ia sljjja]! Qui jl jjL jLj £-1 jjSI Cjj^j 
^uiaII IjA J dlj^ial .(j^JI JJ^V° ^* «djAAaJj» ^ (jxj Aij (J5I (J^J 

. . ulj Jjj ^Ijial <J*a. (jSuoJ 



-rx y- 



^bjjill ^llsfcH ^jll jjii) jail ji Ail^. jAj 3jud]al] 

s^A ^^ic- jjjjcJb «.LaixJl ^UaajJ C_aj£j ;J£jiJ| ' * qa AjjJaLj 

AioijaJI ^Ijj jiaj j t^ 51 ^ UJ^ j' Jf**-* l>* Paul Benioff <— 

Aj^>]aill eLjj&M £cJlau» lSj*1^ ^ Jfl j; (jia! joiVl I^A ,jc. Aaa j-u^ll 

lij j ja. j-ait tliL^lajH ^^kjjuijj ^JjOluaII (j-o ia*jJ Ajji tiLjjiill Ajll ^tnu 
AjjJaj (_jLj t—ijiuj ^cJkLajj .«S^iAa. tllL__)iaj ^^ic jA^Ai ^3*1=. <il\jA diS 

^Ljjall ^ilxll jAktd AjjIj Ajj jia>lal jjil jSu #Lal*]| jj^I LalUa j 

^ ^jil AJjUjLtAll sjIailU jiikVt tj^lj .1^>*jj Ajjbjjiall jjji jali 



*— kl$Jl I OA <JJ°*"*^J -V^ J^ 1 cUVl ^^aj AjjJaLjll jd jilLi ^jLjjiil 

iT * 
(Jl^illj . tLjail! j (JllLjJaLj^li USlj (jui'u (JaIjG t '« ■ r-ij £ja 

* 

4a 1a tiJLiA (J& (JUaSI Jojjjj ^jic : jjjlj£lt (j-suu i*" W La.) 

?sjU11 aj^lJ aj jk& ^ .^-Kj^ 

jl jA ("llji >>Lj^II A*Jila j< jjoJaL)^)]! ^JlC ijii n jx ^t-j*- j) 

^LloiI (j jj > <*»U^)1I «v_j^L-aj» — t_jLou£l aIaj ^Ju A$a jp» jAjj 1 j Ur. 
^rtlj <_£_>i.l A^a. j^ — bujuba ji^s La ^^ia-aJ AjjJaLjj lIiUDIc. j 

(jjjj ^laMflS/l j*jJ ?Ac jja-« ^1 Aa.n'^n ejUjabjll J$i til .(^ j*iJI el&ll 
jj3a jlrrvn (jl j AiSuui<4 AajSa t'llji.Inljjll (jl — Jj^l o jSillj 

■" < - I j] j£lj S«jtUU o^jLJI cliliuiaaJI o OA Ju* lj^>^ jl J U^] lSj^ 3 

(^xci IjjJl jUiL *Ia}1I jl JSxll (jl cJ "SH jK>U^I 

ujj^jjj (Jj-ojj .^jiJI ^luijyi IjoaII jJj^o -^3^ (^jIaJI (jj^il ja*jiiij 

(Jj&J jAj .a.l=J j AjjUjij^j Aj^laj J J^J £&aL>J jAj . I g i nft'i A-> jnll ^1 

Ail j* ^ui AjjlajJl aOA JLq (jlai Ajjj^ia aJSLJ tliLulfJ jl L*j» 

djLul£]i jl^o-ail (j* ^Lj jaill (jjSIl AjuUJ^)1I (j-ajL-aiJI <J*-?-j jl S-^J^ 
jl AliUil <JjLuI£]I (J k. uaj AjIj ^a-jJ I^A (> V ....Jajj jl 3J3L*JI 

AAj^)iall 6^_Jj . ir «^Aj3 (jl li^A-a UJ^ fc . '">J Ajj (Jj JaA3 <i>j3 

.(il jIum ^ > ^ 1 '*- - j* JaxIIj oUaJIj frLjjaiJl j wl)LbJaljj]l h"in) 

aLpil JJQ-^* \'^J ^IjC- i-lu j-a £-_oi ^1 J -i*-a AjuUJj]I AaaJI jj 
^LuLiyi i^xall jl aJkj^ Ajjj£]l ojjjjJall JUJI Jjioi tJ k. - JLlII j 

AjjI^jVI AiLjal *L jjill Ajujuj jll j^l jSJI jl ^ - JijlSl ^ jiil 

jjjla] (JIa-6 AJaLuUJ ii3ljA ^jjul j Aajljjji]! A^aiajVl Alxiij La Ujujm JJaj 



Uii& jaS. (ja ^ jSfl ClUaaill ^3 (j-aakVl <jlc J — tjp\ jill o^A A3J 

.Ig-jjJ ^l^>j-a tilljA (jj^J (jl j .ftLjjill AjJuISjII (jajljSJI £-a Ija1>,h 
c-^^juj iilli (jjiaJj j fr(_5ji SLi^jI J^Skj (J^*J ^LojjJI (jj 

u-UjuJLi ^jlirTl JaJD ALU jjc. jJIjj AdSLi-a <jx Uiajl ^IxJ .Ja£a 

ajlA ^3^ Ajjjua AjLa. £3jul AiujJa l_Lj*j11j AjjIxJIs .Aaujallj 

jjjxil ^ 4jJ U (_^jL*JI ^ j^ioji LoLaJ (j^lilj (J^lijuiW jjjiuil ^jJal jJI 

j^t j3 l^jfl Cul£ ^1 AjLJI - 1,1a. ^jVl ' O^J 

Ji«J! j SUaJt Jj^ ( — (J ~ Jj (jj3 ^3 JIjj V frbjjill 

j^jJc- jp^j (j! AiaV dijl jaJ ^aj-uJ AjJI ^»IJ L_flSj t ^juoLujl (3jIc. Ai>'4%\t ^ 



<jLojj3 — jlij 4-}jIaj ■A-UiuJaj^^II Ci>li.ljal] (j^aJ . * cliliuu I <• t>nVi<^ 
(jl jjfr . (jjajJI JjJ-a £-a LjaJ ^>La^U (jSoju (jl tilLaljjJjj^ll ^ 

^jp5l J3j .^JjlsjJI Jjjj ^^jjjaj J^ -^JJ *^ A£-^joij <, *t j , (j| ^^Ic- 

a^jSUj £ Narlikar jl^JjU j Jj jA iJ^a <j-a aIIs^U a^ouIL JjIaa t-^J* 

(31«jj La-lic. iaiia jj.1 ^1 jJQaJ lg-La ^1 jjl J! jj Vj «4_Loic V» cliuul 
(jV t^iij .(jjfa-uijjj «.Lal*JI " ' (JixJlj oLiaJLj AjjI^jII CLiV^^I 

jjSVlj . (jUjJiLjii Ia^jI ^^lc o^lc- Jitllj aLpJI jjjjj*j V (j^LjjjaH 

La£ . Aja. ^ j3 £a Aj jjui CjUaLij AjljJaLa Ajiia. ^ LAui I jjta Jia3 liili 

Lca J£*llj sLiaJI (j] L ^la (jlAjJI Jt-tfi.aH Ioa ^ V^ini/i CuiaU 

q)\ ^3 (jl lilj (jljJwiLuil (jlluLjjja jtijAlla 

AiJjJall (jx Ji»i3 <_£jja-all Jj^il ^Jc. (jjAljJI .1=J <_S^JJ • lW^I 

AjLaC <jt (jjjj .ial .^j^alll -^"Kj ^ Aiaa^laJI J*i l^ia (Ja.Jj j£\ 

p If ? 

^IjaJ L_Uuill AijjL<a]j .AjjliJ Lja«alc.j UuaC It ^a-^-"' Ala»^)La]l 

•(^ (3-3^"^.^^) 'J' "T - ^ 4j»._o-o£ i >^Ti jl (j^-oj (jjjjfill£ 

^ ^"u ii oil ^^jj^aJi]! i_JJl}j£a1! ^yjc j)_aJ jill La J^-JaJ (^1 Aj^aLiJ! AoIxjj 
(iljgjj JJ j ■ — " (jj^J^^ ^> ^ > flj LaJJC JliixJI JjJjai ^^C-J .L^jJa^^-aJ 

(_J«J (jl j-«ii U^^3 U-^J •^J'"'>^ AjJUila Jg ft JJ» > r-i 4jlSJ 

(JjUjoi CJ iC .4s1"l-^ A dll jjg -^"1 ^>l ^ Vl > iilj Ljajl CLlUk t- " J - -^"i"' Lllljjpjill 



-rvi- 



JjS qa jjuic (jxljJI ijjsh\ bj* du^aJ Sjj^jj (J1!l«i1I 

j^Jajj -Thomas Young (juLoji d\jj>. a<J I ^llx-j ^ jjKjVI (jjljjjill 

aIuiLuj i _ 5 -i c - r^iH ^jg IVi 4jajjiaJl .L-iaxJ 1 <\g > rit 1 

la-Ala Wll <_£-j^ (j}^ (j - * ^Ij^Vt (jjQ >*ll .AaJ {j-o ^J- 6 ^ ^-«-lJJ LoAJC-j 
. LJojo 1 ^ i 'n* 1 (_s-*-^ JJ^ 3 ^ C-^" ^] ^ cLjsuO 1 g ■ ^» ^ (_£jiJ 

I^Aj — .laJjjj (jjLaiil ^)J«J jjl A^j^ail (jS^ajj .S^juuLa j-oJI (jjSj L&jjj l-a 
^jajjj (_jjo (j^aL-ajll (Jl* tliLaJjuoaJI ^jx J^P^ * J' ^-S^-aJ jl .^^Vl 

I^J3 ^^jII ^Jj ^Ai^ax ojJj v—J^awall (j^aia^ lj] ''''^J 

o^a> jl (jjJjS (J^ (J cJj"> ' (j^J ^ jig >H » cl^ ■^ a * 9 J Uj3j9 



-rvv- 




iianij .(jJcV^ (> i5 ji U ^ij^I d jj^JJ) jjLiS ^-ija-j JiyJI ^Jbjj 
.<uLj 4*ilui VUi ^'unjj t^jjAuiJ 4oIiLui ^^Jalj £jia £4. f^JaA 
.Jilili (Jljau ^Jj Ajulfr j 4jj2Ui ,»>. Jiu. ^ JLpJl jf&jj 

AjuJafl Ajj^3 olb J-^jjj .(jUJI ^ jUjVI <^ JLaJI Ale») 

Ja»lj oj2j3 ^ JAj £ua jkjju <jl»J .Lai (CiUjjjS) 

JJ£ ^jl LujCj .JUJ AJiLu. ^ 5 JJa^ ALL ^ JjjjS JS J^ajj . jlfaJ 

ji ujau l^lj (£&X4 (vyli^Jj i j^j j^MJ (jS-»J JaUiA »4A (j* 
IjJj . ji'jft o 4 J O^mA jaj oJJjU ji ffrj QjiwL A*all£ i^LjjjjiH 

JilJlR £A>u Jiutjj £jJj£ j£ 4i» jaj jjitill j IXoC- u jlij 
Ja& nu (j* jLj£ f j*iafl ' 7 J 1 ^^ 4j»^jAft AuJaA ^jinlmj 

jl <-J^a-ait (jiUJ^jll Jj^l! (J^*^ ^JJ° *^ ^-?^>^ £C_iiajj 

Aon*JL liA ^Li Lo j ja£A\ aSjLJI AjtJjia -iJ-iau ^ fi\X<ttl 

.£JjJ Ajjaj ^^k. (jJjuaaj Jj> ^>"i; ilil 'in l oM l ^ JIjjJI 

(-JljIj£]I >ja ^jj ^-^JJ tA ^V j ^-jl jjJJ JljaJI AjjIiLj (JjJ^ Ajj^S 
Ln^ia j (J£ Vil > 11 j t^n-k) 4&<iljj ^(JIj-aJI (Jjfui ^^Ifr (jj jj» 1 ^-1 (jjjUilaJ 



-r y a- 



tsjjc- ^aj ^jl tliljjjjftl] a ■ ii j Jl.un* 1 4-La*j]I 13! (j^Jj .(JiJ-JJ 

(Js-jj 13] . (Jlili jj jflll ujjI (jjLiil ^1 (jx L-A^xjl -t t^V „1 (j^^uS 

bjjja B i-LitfJI J^uu 131 Uijj ^ Jiill 

* « 

Jail <jj^j]| o3a ^ -(^i^ Jj^j (J 

. ^IjjoiC (Jnllm"l1 IjSA J (^>J>il> <^Ui|-> 



jluiVI 4jja^ rt J&ilS 

AjajuA £l ^11 c jjSj ujja J&wJI ^-Jaj-») JLaJI ^JjLuu ^LmjuII £j] 

<U«uA £ jl d jjj ^jl i_i j^aA jUaj ijUajuH £ jJ <jJJj2 <-ijjL U^ic 
Jiuill £Jaj*H JaJlifl) jjjj AjjaJ gJjj J^J^ Jj 



-rr s i- 



^>*ijjj V Ajj — A^jll! Lg \s^ JA^a <jl£-a (jJI (jjJj3 lj$ (J^-^J 
(Jxdtllj Aj_)^j11 m i n j La^jC (j^J • <J^-"^ jl ^-^J^ ^'u <i ^ JfcLuuj] 
^^liljj ^ j^^j Ub-iic. Ijjj lIiUjj _aill jj^a JJc ^cjluj ^£Ijjj ; 

<jl VJ 

4 > n ill iiA jOjj j^l .(^StJ-* Jilli cs^-^- 8 ^' 
(jjLuJI (jfr La <ij_^iaJ <-Ji^*j Aj! V UJ^J^ C?' (jW t^"J^ Ajj^)C. 

.iaSa -1=J j (jjki j^a j>aJ (jt ^jjuaJ! (jJc jL Jj*j ^SjiaJl (ja ^C.^jJLi 

lg-j| j / Ajj K (jjt i rill ^iC dlj^a CjU jJjill (jLj Jjiillj LiLiaj i-lA (jC 

jl (_^ui (j-a (Jliljjj^aill jj^a (wjSl^jjj (jjlLuiII ^>ojJ (Jhhi^'i 

J-*J (Jj5 tjLij^l L-i^a-oJI '"^J '^^"^^ 1>i^J"t 

.J^IjoII SjaLL jjj jill tdlj ^Luij <jla 

(jl .Axaajl! jJ j_aJjill 1$j3 (Jj-oj ^ill AJaaill < _ j J^ — ; ij » n> ^»l Aaj^ 
j»l A^ j^a — jlaa-aJl (J^Jiit jill 4>s -ifi Ag^l jj jl Lblfr ^ill jjjJI 

I j] L»j9 Aj_^j1I (JjS s_S jju jj! (jjj jii (j£j4J c_L£ , t_l^a-<a]1 (Jj3 ^ya — -iji i n-> 
A^ j-a — ajl j5 ^jjjjill ^i-jOui (J* ?V ^»l Aj^axlll ^ ^JSOui (_>^a-JI (jl£ 

jjS^ui I^Laj (jjiLill tlllj AajIII ^y]] (J ■ ^ J ' " ( _jia (— A>1 1 J jAj .(jjiill 
AjS-oj V .^Jaita j ^ut JJC jl (jJSui ^jJC jl ^j>n-> j»l ^->J-° 



-rr 



^aj — <iuj (j^ ^jliill i. jjJall LagjJajfttJ S ja-al ^Jljull JjutjJ <j£Jj ^ 

jjjjill jrlja^iuia AijjLiJI t>'±& lJjs^W jju U Jafyl ^^Ic l-u*11 



Quasar 



Distant 
Galaxy 




^ jUiii rr j££» 

S jjjLS <^au JJJ^ ^ - <U£ (> ^ JW*- 

<jx ^^jLjl jlu^VI Jj^-b (J (J^*^ (j-o 

^ J ^ o j- JjV ^j^ljlii^Vl gjjj ^ fl 

J\.*.,.l /^^bjjuo ^ -AjOcIuixj Carroll Alley ^1 Jjj^ JjS <>> 

^ w . JSAj Uji-fxn jlo ^1 (JLib jail tilJj) tiilj JxfiJ 



Jjliilj]) (JLoU^.1 ^L^] jA V L» <jj ?Aj_JAj]l O^A JJjuiflJ ' t '7-; <_ij£ 

4 ;j>"y jj£aill ^fi^jj Aij^UI (jl . (Jjiiiuj (jjljtlol] 4jal 

tjjL£/ ^ fljflt ^ ^0/ Lo LS jx-aJ (jjJjall jLuC-l ^jA (J^O^ jliiiVI 

OSj (j^jil! <jb ^Uaftl ^1 J 1 Jjl V .<L£a3LJ/ 

Uuuia jl JAaJ V ~~ ^a^a£]l tilijKj^llj JaiJalL Ia^jJl^j (j£-aJ J 

(J^JUM (^ ^^J -0 ~ ' " ^ ^ ' "* * <^LlJ ^ "tij^ (j -0 ^^j-LSk. jl 

(jx ^CjJI ^^Ic 4j| JsljaII jLlILVI ^JJ2>J AjIjC- (jl .iaaa <JJ^j 

^Jl a itnl nll <-y^ 6"=- Jj>*a1I ja vj?^ <J*a <J 

LaJjj — ^^jJaLalL Ajjjj^Ja AiLilc LgJ iJLjj^^I ^jll AJaaJvLci! (jl V] (jjjjill 
J&LwJ ^ jJI AixSJ (jl c_ij3woJt jtiaJ Lo (jli lil .1.1a. JjJSkjuSI ^jJaLsJLj 

JliuJ! (^C-) AjSjtoj! 4irj;}^ Jj< ^ 

# * # ^ 

Ajt^l^ll LaLiij l^jLSix I^A (jl .li^ .1»J (j-O "^ ,0 ^■^ 1 ^ ,a 

* c 

AC j^-^ " jAj ^ jSJI ^LuuVI I^J-aJLj ^^C-Aj La "J-^' 1 .' J' IjiA cIjI 
^ (Ji*Jl j oUaJ Jj«ii jl (jA jju (jl JjUj ^1 jllaVI "»3=^ J 

AjjoIJ (jj^ll AjuaL 4u1lo I^jI (_^l — La <flj^>iaj 1'ai. j jLa UJ^ 

(jl o lilljA ft^ill O^A Aiij ^^£1 La£ tjSJj .(_5ji-i-a (3*C-I (jic- 

C^^j i-.riu) |j] oUaJI l^xo ^Ifc I^J-aJ t*3liA JjVl •d^}JJJ J ~ a 

"bJlj2 L jd\ pi j-ti U -f.lj.AxJI Ajjjil 1 »V I AjjLjjill (jjiil jSJI ^a La 4jjj^)iaJ (^juuj jl 

-rrr- 



diA.jja! fJc. <xa.\j (JLuiJul AjjUJI fj* La £jj jA ^IjIIj .Uimo 

^aC- <j«s ts^J$\ (JLiUaail) ^ JJJ^J JJ^l Aj£i j ^jall (JjliJa <_£ jfiuix 

.Shall a^Jj-all Jajjiillj t jajl jill t"l>nmb La^JC- (jj^ll 

^yk- jjuSt jxll jtij jii .c*131) jLj t>] iia Jj£Ij31jj j^SJI ^\nKj*L 
».i:.i=J Aj^UJI tjSi lift ^ jjj'wu <L.«^U1U :l 

eJA j .(jJjal j-a ^1 *ilLiA (j£Li Laic- >iJ*j3l ^juiUil L*J ^J f LJ) 

lillj j .(jjSiJ ALilSJI Aj^oaII i^ja, 4jc ^gji-buij V \ ogU>*j s-bjjiiSl 

£ Cyj &h»JI ^ l>°J UJ^ ■ ty** AJ^JaLt 4Jk.uli.ti q^J&A ^ jjlaill ^Ixit 
(jj^' .'ojb ^^Ic- 1^U-> j AiuiLoJI ojiA (j^c-j ^>l}j ^J^^ .<J5*il 

jxJI ^£jLla i-jaljxll A£jLix pLajjall :<— iL<J£]l Jxax 

5Jl£ jj^ll oj^a jLj (_pa3j l^lj • jj^il e jj^4 j jlU ^? u^'j^^ ^j^jj 

(jj£LJ!» oltJ Lijlj Ajjiij ^Jjj ^IIaj 1 j\\u>nlj AjjIj <Lbuj-a ^jjiljil ^ > >i Vi 
£^>J <S^Ji-a <C-ljiJ jLj tji>"i (3^-uJl ^laLoll ^ IjJJ^i j^ill (— ijAuJ 

. & . not ^juiu si-i^A! ^ 1 1 ■ -ill 



-rrr- 



i 

Jl^J JalJ J&l ^ J) U AljjiaJ (jk g^l ^ S^jLa 

l^J£ ilslj jilt dllj <jC- I jlx .djlVuM -» — Aj£jLius «0auil jj ^uduixtlaj JJia^a 

(JjSIuiaJI jj/a ALk^a aJ\ CA^x^XaJ jjI-IJ jjl j^jJaLall 



uK I c-l <— il£ j <iiliA j . Jflfyl iJ lc. jiJ 
.ej-lta ^J*-eaJ (jl (Jj3 (jjiuall (j-a qJJ^USl clltlo ^>^i5*n»nj .^>il (jl^A 

^laj ^fc»U.nl t_ n»« tilloA q^nJj . 1 j 11 au'rmI q^^a J I AaUaJI <j-a aIjIa (j^p^J 

^cJlxlJ o^LJl ^j-a Jh^lj JJ^l <La£ ^WWimj ^^"vll LlSkjjJu ^jj^il 

tan 

AjI «Lal»il qx Jxa Jlil . ^jJa. (JjAj Ijjc. UlfiC- LJlc (jlViIj tCjLajix-a 

qjlu-j :uj^lb ^ <3j^I ^-'■4' '"i^.i 



-rri- 



^iLaiyi I-UaII liUJ l^aic (jilaJ Ijjj o^A .ta^l j liiii jj£ll j Jaxll 

jl j ^jL^1\ yJUsyi fj±JI uiijjj ^ l^c jjc USj .° v ^l^il! 

jl Ji&l j — 4a;a~> Ajjla». 4jujjja. j* AjAUI* V (Jua f.^^Jj ^1 <-il 

jj£ll jli — jii jl AiijJaJ 1.1a. J^ax Ioa 

4j£jLauj| l.liai 5_JjjjjJall Jajjkill (3' % l > n Ajli (JUL jjSJI 

aJLJI jl .C-iilj-Jt AjSjLjJ (jlLj j-ejJa ASaISj jj£ll jjaj tlu*,jLjl 

(Jjia ( _ y ic. ijOill < J ll<vUn *<Ja*J! 1$j3 jnn'nui (^Ij 

(jl jjSLU Cj^i ALjiall s^Jj .Igjlj ^yJI <^.Jjlui ^jll jjJajJl 

jUitfl jl J^J 

£ j*-a & .L-*J ft jJ^-a^ jaJ -Cuflj 4k jJ jij <jlau 

(JjjIumJI ^ ^ml iujSIjaII AjSjLiiJ JJji jjjl l_>L11 sLail ^jlill 

J^i ^ifl J>A1 *1HS M l j*. jVI lip! lilj 
^liJlj .AiiUa* Jj^ jl£ !J* jV JjVl ftLaJJ p£U jj£M ^ 

Jj-aill I OA ^ AluaiJ cjO j . .llwio jj£ j* <-j£l jj> jLHI Aajlu 

4*a.I j]| 4 nil nil Jdi j* 4j (j-aUJI ill ^Jpj ^-aj-a (jj^ll (j' J* J 
£cJl*j t bj*^ Ijjlj .AaJ . jVI ^jj^. > i<ffl jJ l£J^ ^^j^ jJ 4j-oja£]! 

jaaiflJ (jC jl^aJtJ La^jSJj ol iv II (jj£ll 4-*fr!iL» 4 j i rt5 (jVjVl (jl JJnifllt 

^ U^jj ^^x^ -^jy tiUSo-vj J£-ij J-IS jxu& 

— aLAa. Aijli sliaXoi IxjU Ljjjcj <^lj ~ jj > nihil jjc- AjI^j 

dLaJl (_3Jl.^a jjSJI I jLJ <JjJa5 (j* iul ^ ■ jl IjjI j <uij JlIjJ jjS SjSil 

^^pLLyt jj^ll ^ jj I jU J>JI ^Ja jj j 



-rro- 



.Ajjia jl jLj jj^. ^Jle. T ♦ * ^ <>» ^IjII OjjI^ 1 (^i 

(j! ^ it j La jjL lAi=k. Ac-L-tax Sjfla (J£ji ^^Ic- <j£j ^1 ^n'^ cs^^^V 

^jlc (J> Va.i_a^._a] I jA u dG Aj-ajL^a (_£j|iaO (jj^ ^juaij .J-"-" 6 ^ UJ"^ J '""J 

^jt c _ s -al*J1 JLliJI (j-ax-aS ^ 4jljLHI iuij ^/d// S j-a jA^a 
j! JjZIulaII jjJI Sj jP ^La Jla j j<aj 4j^ai . j-a jJI jjfr jiuJI 

• LujJu JJ*Jj jj-LjaLolt (j-a_)^ ^Lul* JJJJ ((j-a J^Jj£jJt} ^jljklW (JjoiluLaJ! 
A-al (_£^ii£La ^jLa ^ AjoUJ^II 4_u^aa»jaiH (Jl^-aJI |J,'. W " ^^-J 

AjjI i_j-a Lj^ljj J-ig-J Lax AjiLLxIl ^ Ja__pjjj 4jL1 al^al <_^*J 

Laj L-iaj| ^^jJaLaJ! jjliibaia ^^jL^aLall JJ*J I jl I^Jj j ■ ^ ^ N J.iakJ ^ ■ olli 

^aL^a ^-^-jj ' " 'j^ j»VI i_Jja jjjLumJ S juUla ^ ■ «*< ii. . Lu/J 4^uim> 

jfi ft^llj ^ij^aal alkali ^>J^Jj .slliil! SLi^ -^JJ cj"*^ ^L-a-a (JiwJjj .(j-al 
_jj_^J (jjliw _aA l^)JjL^ '•"'Jj'j oL^ilt A-a ^a-at (Jj3 (j-a j ■ 



-rrv 



lilli AjjJsIjj Ala-a ^3 Sija^ Ajjiaj (J_aa> ^^Jj cJ.''' 1 ■ ■' ^ l-a jjjjSjjj 
tlua. Ajjlajll (jc- la LilUa JJ»Jj j^-atfl Ajlaj tillj -1*J J jsu .CjSjII 
JJC l^juij Ala-all — Ai^o U jjiL lillj -1*J <_jlUall ^ jL 

sjb AjI£aJI a^A ^ Ul ^jJaJU ! l^ja • Aj jliill ^^Jfr 

A3 jx>j LJ*la.j C-ilUall ^j-a Ajjlajllj jjjjajjjll Aijx* '"h - ^ lAjjJa^C- 
AjLuiajuJI dlljl.il! a^A Jla jjl <j-a ^C-jll ^g-lc-J .iljjoi'il <j-a jjh'lV 1 l—lllLJI 
LalUa Ig-J {J^*lU A \ j i r*il ALia*^ <illiA t"u>ij1 Ail Vj AjjjC. jJlij J3 

JUJ1 

ASjsJl jiilj cliaJj L_ioL (j! jjLajll ^<uaJ j^ill AjJxiiill Ajjiaja .^alxll 
(jjjalj-al! tdlj ^ Laj Ajjljjjall pUj6ll l$J3 ji-aj <_ijjlaj Lulu AlliJIj 

Kurt Godel Jpjc. ^JJ^ ^ j -^a^i j^pjlc- I ^aaL 

A-alxll 4 n> ii 'ill Ajjiaj ^| VViuilj (jLajll jjc jiaJL) ^ajjjj ijj£J L^jJal j Laj j-aj 
Jj^ll j jAj JJC. ^Ijpil ^jJc- ^jj Ail qa ^jll ^jifr t^jjloiiLV 

jAj — ^jJ! * , van tJ C-Ai La ^L/y (JjJaSl £^<aj j^JaJj -Jj-lj AH£j 

All .^Ljaiil sJjju Jalftj ^jjj j > a (JJjia jl Aj! (jx ^ 

cllUlikjVI ^aj <j-a SJj^ll L_1A) jj*J ^ill t-lSlj-ftM uj* LlS^ 4-^ J^" cff^ - 

Billi ^ j^i .l^LS ijja.j- jSj AjSa. J frljjl! <>jil ^ 

jlnVij Aj£lj «(JjSiuLa]| (^gJ) Icja.j» ACjjudJ (Jib ^jl ^1) AjlS-a ^ ^Snui 
(jljjju Ajju-aikJ SjJjj • r (j^L^ cJ/°"' 1 ""^ jaJ ^^juj iaia 



T Y(> — iJ J^JI Sjj'Url 



-rrv- 



clilljll Cjjt. JjLkljjj (jj^JI LJlc (j$Ja «V4_uiij (J UJ^ (j^V 

jjlJI S jiill 0 1a Li-Xin Li ^ j jS j Richard Gott III 

.isJ « j-a-y» \ ■ng'ij^laj (^ifl ." U d jAo Aij^iaj o^J jll (jl j^S/1 Aj^>Iaj Jj.i*JJ 
iAijSaJI ^fl j .^Vl UJ^' ^.'"^ O-jll ^ It jjOj lA\ jaII 
diil JaI .' l0 ^VY ^Ic. AjjjSJI AjjJajxJI SjloJI jjiij ■■■«'«; CLlaS 

<auJalj o^uS AjUkJa-a UJ^' (J^^'u <J ^ jW^^^ 

iijiaJI 4 . ^iK II (jl .(^.nhill A_ijjjjjVl Aila. LuSj) 
(j*^ ^joi 1 (j-aifljll Z^jCj J-LojJI (j-a (j^-^ ^ ^ 

. j ■nU'ill j J-LojJI ^ 4_J j^l ajl.il] 4_Luij (^jjoj^l j*-*"^ 

Groundhog \ilifl p jj ^ljill a_d j£ U nn Jla (Ajaouu <_uJaa juAic. Sjta 

\Xi JS.UI jlsul) Day 

^^Jc. t jjuifri (JjJj J^ll tiljJJ I (j 'i^l S^Uk. AjljJ AjjJa^JI dljljJI (jl 
Jl^uii] J*l£ t-jlj^, ^^Bj (jt jaju j^ji IjJj ifrLijjfl]! (jjjljS Jla-all Jjj*jj 

• «?3jlo]l dili Lo> Ji^jjLill ^ j-oojou (jl jIajj .«?(jj^il a>j 

5j^iaij JjSjjoiaJI (j-a J jxj (^jJl t>*^^ ^-'"^^ Jj**dj^ll 

(jl^lj . « 1 j > >ifl'l (3likJ» ^-j^ tff^*^^ Llj$ 1 V^-nJ l^Jj (3^^ UJ"^ 



-rrA- 




Big , » Big Time 

Bang; Bounce 



u^j S Jj^A t>*j^ 9 W-^ >» ,9* LaS <*l jjll IP jaj (JJ*1 <Uilj 

jIp ia ;B S jjjS 4au& ^1 AjjIjJI SjUI Juu Utfe j .^^IaA 

.A j B JjJauj S Jj jUjH £Lai I jjj .A A^Sl-titf! <UIU ^ 

£x 3^ j-y uj^ tl£*s uj^ csW* 11 

« Jill Lgja AjjJajt ajb j^l aJ jjL ^iill U — « 3j&Uil» 

(J t '-vj j .(l$K Lijlj AiuuJl k\Jaj*l\ Sjl-lll <jl jSI Aijii. £aI»11i 
(jjjl j3 lilli ^ laj ^(^ji (J£J Xal£ IjjUiij (j^a^H 4 * >««i* & 

.SUiil SijJjuea (jjjl jill t*lii IjLaJ <Ljai Ljj^J cj t . V> jj .elljjiil 

(VO JLill jlaul) Jjakjll t> Aalix ijh U^Lc AjI j jj ^Uii 



ClilJVI Qjtt g;l jl' ^AjxSi (J>j-a jLuiJj AjjjOJ lj| jlj AjcaJ^I 4 » It llll 

jjc. Ij^c. (JjVn (jl p^>a11 jjS-aj ^jjjjLjjill Ij-tilb ^j]I t3j**$\ *S£^J^ 
l^la ts-aJa*^' ^uiUJI (jlj .Lijlj <3 jli-all ^LuawJ (jljS^I 

. (jjJaa^La (jj-^j (j^j &Ua. rtj Lujjl slaa. <j] i ^ - .»« . ^jj^ll I^a 

4 ,^aU.ll <j| ,4j1 j JlaJ Laal£ (j^ul AjjJa j*JI uj! jUI ^Lail jl £jJal j]l j* lilj 
Jaia AjIj (31^ V <jj£S jl jLjl i^uJl ^ AjaLja^l ^u^l 

lAOa. ji AiaavXJ jl J2k-I V ^V^l j . jjhO.La <J jJ«u LiJai j 

CjVIaj frbjaill tjjjljs (jl j* JjmaII j> «Vvt II ^jic JAi ^tjj 

^auij Igjl i^>J S^iaaII A t <nl II c^lWi I^A ^3 SjLJI 

i",il j t ti ja. gjl — ^Jl*U c^^-^ cJA*^ (s^'^J '-^-jj-^J (Jj^) 

^jiaj jl i /Vi^ljj .^^.jlaJI (jjSil AjjJalj^fl^l AjUSaJI 

j* C. ja. JjShllj ^ jj£U lijlj ^-aSLUJI 4 . <-iU 11 D^A J .jJUJl Jja. Ai JJL4 
jjAJ jla (Jj-aill lift Uwn<ft tljJlSI Ls£ j .Jaia e ja. Jja-a Aj^aill 
^ > >i njiifyl ^^ylc. ^>*j*ill jJoLa^Lall {(jisxjJJ AouuJIj J jiaiL ^-Li-aJI ^ilxil 
.^iA J jjni"lll jjJb U-bji jJoo <jl j] fJUJL A±jpuol\ Jja-a j* Oxi ^1 
iaflS AjuJaJI ^jutaS hOAj V (ja*JS ^UJI j CiUiJaU jJI JDAjL yxj 
(JSaij Ua-ailj {JOajJI A » nltll (jjj^a ^-alj (jl ^1 Ijj^?" J^J ~ I ■ "I 

(jC- ( a^-ill (J^mji ^^Ic (J>*nVl jl j a ft 11 AajJaU^II Ig'tll Uj l^lpl j3 

oclja ^£1 ial .luaul ^JiJ ^Cjy ^.^ uij Lulj iaSa ^Ij (Jxojuj ^ajuu 

jj-^ij V (_>ulill (j>* ^^ahi*!! A jilUll (jb I ^jic. ^jisj^JU 

AjflJAa. AijM ij\ JaA9 (jiiljll jA Aja dUjuaj 4ijLJl UVi-^ ^11 



-rt 



J jIsocVI (J^-uJI (j*3 AtjjMl (JLacL ^iil (j^ Iajj-s i. t uJsiui j (jjSi! 



Mecining 




ojJfrluoj ^Ulbj (^-pSfl 4hL£*JI ^Wp! <^j) jiL-jk-dl 
JjIa^Ull uomuj .JjjuJI <^UI ^ Aoibj^l Aij*^ 

.^JaaiU! *Wi*M ^ j^iaS ^ill -Cuii liSjl! ^ ^3* ^Ljjail jjfSa 
^JUi! jU f IfrJVW t-i^all £ jj 4i£-ia uuaJ jljj JjUj AiijkJI 6 iffj 



-rt \- 



UJ"^ bfc^joiflJ (jlj 4j|j (J^**3 (jl AjfLojV ^jj^aljll (j* j^JJ 

• j£ £txlj^J» ^Ijj Ajl ^^ic ^ylixltj (j- 0 ^' A \\ , i 

lafij£) (Jjaij La£ j! AjI^II ^ <— ijiiai U£ jjjljiill jr* t3^^ (-ilfcy dip* 
(jl 1 ^ V 4 ij.J^H (JLiLxLoslII (jl IjUa, c_ijjxxl1 -j-sj .(tilli J. 

Sjl^JI sJA ^ . LjjJj IgJ ' «j ■ *--" -laSa C_iLo jLcaII 4_aJlx-&j ^jAj ^AjLutaJI 

t$j| ^jic jmmAj A ,nKll d^>jua3 .«A ^>j^ij B j B jj-jj A» Luli Sj-uiaJI 

lift (jx ^iliuia ^^jjjuiLaJI ^Jjjjjjfyl ^3 La£^ 4 j't)-i*i<ill dll j)r> 11 (j* 4 .1 > nl l ii 

(j^cj 4j| Jaoc-lj .4_uii3 jlx^l sSj^ B j A t^tio"i (jl <, . Ail 

JlC J^a-a^ iald AjI j jla-aJI iS L>^ aLLix AjisLLe ^1 ^Viuil 

lllui (^^1 (^jj] .«lAlixx» jl dlLo jLcaII Ju* C-^^jil (j^J '('-jj^ 

(jjSJI Alia* (jl -ixlla LjjI j AjLailaj abulia Sjlj ^1 i^^- 

(jl ^jJal^jll (j-oj .aJ A i.gi.n^All (jjiiljill (_jLo Aj£j b^j^SLi (j* La ^ 

^jjoiij ^^Ic- 5 jJaJI (jl (jj«b lijli Ijxuio UJ^ u' U^*^ *^ UJ^' 

(jl (jj£ll (^ic. (—L^^lia Sjl^S jj^il j^uisij cj-« V (jt£ Ijjj .^ V Aj|j 

(j^cj ; \& .(jjljljlll aiA (3^ cJ^t JjJ)'"'"!! tj^^J^^ fV K 1 C^J f^*^ 

VI JJC- llluj ^aVl (jj^J (jl 

Jj^jll (J_j^ AoaIc AjjJixJ (JjjLoiI JJa-VI (Jj-aall I^A ^ t'u^i^l 
(j£ja-«JI (jx (jl£ 1 j] LoJSj .iaiia (jLaJ^I (^^A 3 (j^ W J ' . Jj)^"'ll 

-riY- 



qa JJC t*Hj$i J it'll, i^ll o£=>^ ^ Jjfa V ft £ jjji-all I Jo- JUS) 
^au) (jj^JI (j^-J (JjSlI (^-^1 0"* iff ^ ' tJ>J Ajla-cll jjC- aHjoiVI 

tilli <_aj£ ^£1 J ^lill .llljjll £l_ojl j<4 £ JDU. <j* ^Ijlll AJC J 

Am jiailaVI (jJjl Jill 3j£a Jhn.nl 4^1 t'liii ?AjjLjjjfl <J AjLj ?JaAjJalL 
La tj^j ' J^^l jLaJuVl -lajli ^ C^jjLp j\ (JLi^Ja (jjjljS aUJoL S *i J->ll 
Jj<e ^yjljjic. jA (Ja jt — jliiiVt j»J ' "J^J J-uj^Ij I^jjjL 
« jjjliil jUlii <jjjUS» ' '''t-'; (jl c^aII (jS-aJ < oft ^ialiiJl 

....AjjIj^j3 AjIaC. 4_Ajui^x]| jjJa_jJ ^Jaiiill »^A jjl^jV <_iljj 
{jl lilj . (Jill* jIx-JI A^kJLx-J CjLaujjxII jx (—kltjj ajj^J j^jljjyill 

(JI^aJ'j -(jjjl jiii 4_bm JjSjJ AjLuus. (j£-aj La (jail JJ^j 

Lais (^pl^ll ^LuoVI <>* '.'^"'^ li* ^^ j* 

* 



-rtr- 



aj ^jJI jjjuiJI <jj£ll (jjLjaij (jj^ll dLaJc <j£L] 

.^jlc.lgjjj£]j jj , riinB ^l*a a j ja«.j-a Aj jl jla jjl j£l ^j* Ajjlgj V Ac ja^-o 

^la&j (ji till i^/iKmII JC-i j3 Vj .V J^VI l^jJcoUj 

luJ . Ajj jS £±Xa$A aJLu Ig^^laJj 4_lojaSJI aJUJ! ^j-a AjaaJI « t jLuaC.Vi» 

jjjj ^>«J (<jj jjS) A-a&ljJl Ajjj£J! CjLu1£11 (j* £ jj ^ 
^joij jl IjJj .aUail mli (jj^l CjIjjS AjJc-Uj ^aLju 1 g j 

^jx JJJ^ll t£JtiA ^jSjjoi ^-aj-aSJI JJJU-ail (jjSkll (JajouI (jj^U Aj^Jaj frj^ll 

CuaII ^li.oill (j* AjjIa ^joaj at ^jJI (jj^il (jl aJsla^Lo JjLaj 

^jJl jjaIoJI OJ^W ^J^> UJ^ (3^*^ ^ '/* L? J^S/I AjjJaillj 

^jl^lll jl.^JI jjjSJI jUkiiVI J*J j»i Lf^^ ^iuJaiill Aj^lai ^ . ^ ■ ^'ill j 

jl <<^c.Ui]l>>ljjj£ ajIjj j^i tillj ^ V^jj'.^K AjjLJ tLjibU 

j3 liAj . LjjIj jJ j-a ijj^ ^ J JJJtLa jjj^l 4^>^>j Jj>^ 

Thomas Herzog ^jjjj* o^-A? ^j^j^A jU/iMii >-uja J I lU^I uj^j 
jj^-j Jjjfl ^jSjIa jjJjjj . iii ill ^ i 'A a\\ (jj^ll ^ t j;V~> 

0 

Ijja, SjJA^a AjLLjj Aj-a AJIa (ja (_j-a j]l Jjiajj jjstLa jj£ 

(jx ^JJJ .« <-> itt,rt» jxl Aj! ^jic JIjaII (JjJjjj ^jJc- (jS^jVI ■ ^i"ill ^^J-«j 
ALjjJI Aj-aj^l dl jLiixll JAJu j j>^iU1I ^ e-jjl JX^aii U^i (illj 



-rt t- 



(j^uJa ^ jAubail Aiij^JI aJu-lxJI ^tjjl joJI ~ AijLutll 
Jill £Jjl iil! dlfc jjJaa3l4 j1V>jm .I4J} Jill - ^-.j-SB 

jjj Sjjb £tJjl jail lilL Ju* (JlulS jJ Ja, JadS jjjIaa^La]! j aLiaJI ^""i 

(jiii Vpljjjflll (jjjl jS 11a (3juijj j . j*j]l 0* aJjIa ijpa (_jju Jc. 

(jl Jaia Ajjj£JI ^iLull j* ^ ^ * ^ jj J (Ja*JI j sLaJ] j* Ajl 

Jc IjjlS jj£JI (jlS bl LojS Jb <L-a ilib jaj Aj*iaa dliA j .<LA£j jj£ll 
AaUall UiLluSI jl uijS j^iLudll Jjuaill J Caa.jil . J^-ImioD J jj£J! XLaj 

£1 Jill jjft'nl jjSU Ajjljjll <]l=J jl J JSLSjj Jfl LjjS litti jL ^JJ 4-ttJJUc]| 

, » * 

jj£13 ,j£>aj V JjU'i jghj Uia Uj^,^ l^joj b* jl£ blj .^icall 

j* -Li3 JjAawo JUju J j>j1I 4j£j«u ^Uail jSLajj . o^j 1% o AJUxJ <ll UJ^J" 1 
^'u'n.nj 1 4 ;1 toll (Jj^UJI j* iaS3 b jJ^wa IjAC ^ClJ jl AjjLj jjflll ClVUJ 
ililj^nll j jl£aSfl j <— 1! jjaJI j* iaaa J j a J-bu Ajyij ^Ull <Ja*JI 

bft ^Ijll qa JjJulII <lauj .a^V 4 -^*J o__)<« Ift jI^)Sjj La j^-^ -* jj^Juij ibbjJ&j 

'^V'-" AiLkll clul£ bl Ixui ^jJal jll JJC- j* AjV J^*i (^L J 

tiiiLj (ilij ji,^J| J| Ailkil «-b^lju bl .j^jll Ajj£ 

jjlj jla CjL jl»<4ll j* oJ jOa-o Jc ^Jaai AjI J UJ^' cs 5 ^ 1 



JjU jjc. j («LuJI ^-i-^-a ^uj jqa.j jj£ : j^aL J&mu jl 

AaLuijj .AjjIjII 4jjl^<aJI ^iaJ! (jlj a!£ Jj^jII jj > oinl 4 ,ojhr. 

dll n-s II ^tjj Ul jAC ^jj . AjaljoJI j 4jj_aiajll Jajit 1 rill <jx jjaiuil! 

biitj (j\ ljLo jl*-all 3-aJLua ^ 1 **'*'! °^ U^Jj 4j*^al J^*^J AjSibJI IxaIIjC- 
^puiij j5j t(Jjfl Ubjl j (jl C^^>*^' JS*U (3^3 ^ ^ISiM (jx <Jl>VL*-o ^1 

i,.'t.1g\lj e^Lallj ^jLo^llj (jlfLaJlj (jjjil jillj A^JVI (jx eLiiiVl e^A IAj*j ^! j3 
^ ^] (liliLuoSlj J nlj l^IS ^jjJI j <>r i)LAll j AjojxJIj MoDUxJIj ^U.o'llj 

Q^axJ ^ jj5I jSl .t St^Lmil ^^_)J AKjjLaJ AjJjISoII jAujlioll ct\ • 

.(ilii ^ Vi? Ijjlj Aloilc Sjj-iLa tliljj <LuDUjl j *Uk3l 

(jjjl jill (jC- Ajjjia^ilaVl SjlaiSI <iL<J«JI (J***-} Q^Ji * 

(^SL >B ^W! 



-rtn- 



AjjjJj*. aj^a (jj^ii (jV V Alii frljjjill Jjjl j3 lU*J V ^ • 

oJj ^ ft 

.2USU1I 

t^jj ^jjJaa^Lal! ^C-Luj 4jjj^la ^Lj] (J^^aII jLili.Vt ^-J^J ' '« ■ ^* • 
JLjijJ jjlfr. Sj-ial! (^a^l ^ AijiaJI 4jUjL JjSLSu ^jlfr ^Jjffl 

.ojjjujiij SjjlS lL>Uj\£ j>laj (j! Ju ^la Lul j I jxuLo <jj£Jl lij • 



-rtv- 



.(^iij* y> Ioa :J*Jj 

t * ' ' 

t^LialLc l^a. < , it . nil jxa ttx* till ^iu V Vl>- £l£ lij :£jiuijjS 

Jui! j iiljjjjj £jluiLj£ tui vSfl j# SjfeLi* 

Jja. Ajjl^all 4liu&Lj ciLiMyi (JjUj jiUi ^ J fJa-all 
^ J^Aiuij ^LoLtil *\ 4jkJj*ll AIIxIaII qa OxJ ^1 Ajlgjil ^ ^jjaiuj 



o±*. j Vllfuj V Jfl jl *UJ^' '^-^ ^ .^Jja. JjUail LiA L& La] UlVso 
^j^Uayi ^^Jfr <1 ^jja-o jl jl |».i<u^3J lilliA (j«ul (jSJ j t<l Ajjojju^ ASxafr 

Ijfa V j firt.no V J <J] ^L-A (jjJ .L3 Aax4ilLi ^jJul^ <J V JaVl <Jc - 

. jji flu ^^C- 

<_£Oll OaJI (J^juo j$i — Ai\jjfrl J$-iuJI <j/> Ajl ^ (^ijll l^A o jj-a 

jjJJ CL>L-a c jC ^i^jll i>5 j*-o lilLlA tj-ali. jSJbj .La$jfr 

^^flljJl AL^al\ lot Lpjj ^L-a AjjIaiJI e^A ^ >»t%j J^.jJ Ma lyjSllj JSaJI j 

c-jjc. jl .Jaia Aii^aiL sU=J Liu JU! J j jj^ll ^> cLij »LaJ jL 

^laJ J»->jin I^A (jji ^LuibU (3^^ * c*lljA ^j£j Ijjj aj»j<Uti 
jjc. (jUjlj laid fUl 

V f»Uaj >n*l^\j jAluilui (jVI <-aAaJlui-JI (jj^lall (jt_l 

J_j^j A 9jt*\ i»^)iaji) O^A j^suj .c.LujIl)U ^-s- !-»,.. ti^jj <] ^ " 

tilj^il UJjjiaj (JjSaJ! (jl ^-*J ^ t^olc- (3^*^ W-^ j' LS^ 1 ' A3^*-<a 

^Ifrj ^.Ljjjili AibasJI (Jl£JiVl — t. iu>i (jjAj <_5^>i! — jij <_)l£JuVl 



-ro 



.yi JjSlS - B 

(jl j jjali ^ 4 uuiijx AajxC oiA.j t£JLi& jlj o^A (J j^j 

Vl=^o tiSjJJ V ^gjuiluj! ^jubLj l-ixa ^yit Aoixa J^-laJ La^-aj . 

I^IS ^ 1 d1 jail ^rijAji! i-liV j->'uj l^JS ^UjaiJI (j^jS ( *ju1ujj .<Jj^uli 

^a.lj ^*JJj -ilxjl Aj^Ijj (jlS-oilj (jLajli «Sja»jj Aju^lal] A ifo-N a\\ CLuljjllj 
4 to'! ■ «-t*> j ^ Vi,n\\l (jl£-o_)^J CS* 6 -^*^^ i^IuISaaIIj (jjSlt (Jji-«a! j ^Jljolt ^^Ic- 

jj£H i?.jJ j AJ V Bl I^awj AjjJaill o'^l AijlaOAll Aa^ull 

L^uaj lilljA (jj^J (j' (jS-a^ll (j-ft ^Jj 3A LaS> ojj^^JjJaJl-J 

U a] (jjuia aJ) liLi* jlS liij .AjjLjjjill AliiLaJ] j (J*** 4 

i s-iC S.la.^a Cibjlaj liJUA Uuj :UI*l-«nn IjjJi jjSil <jl£ Luj 

^Iajj J^ju lillj ^ Ajjilxall Ajjkili <j5Llj tLali Alalia (JJ^- 

CiliSLi <jj£)l lift J>ja.j (jlS LujS JlaJI I^A j .Aj3 j*a V u_LU^ 

t*lb jx V^J luli Alau^vll AiiiaJi oiA jjSi i-uui Aa.jJ V AjjJ J I 
QujljjjaJI jja*-a qa Al jjLq B2 e^A >^ J-^J -«AjjiixAii» ^ 

J^x Aj^US/I ^Uj^i 4 ^1 jiJl j Ap. Jilt £*U^J Jc JjLUJI 

.aJUJI AlUall *b jja 

Jja-jll J*l£ll Jxl J*=^ M UJ^ • j^ 1 



-row 



pl&U fifrVI jL-^71 V 1 *^' AjjJ^I J^u.* Bl Jaaa uj^ ^ 
(jVI aJc- _jA La£ jj£j jl < < t^j : J ^j?^ < _ inn Ajl^jll t_ij*lu; j .^^io]! 
J 0* Jc d / B2 uf d -(cP^V ^J3 V J J) 

(jl V] tUljUH-o ^3 ^jjSiLuj rtllj ft^)^- CjV j*>^o UJ^ 

jl Jlik-I .jjiuij (jjA: ^iijiii Ajjlajll lilt ljLJ» ^Igjll Jl^-^l 

(jC. ^l^jll (JI^joJI jaJI 4i__>*» j*-^ ~ <^&4 jj* ' ■' frLalxJI ^iaxA 

jjc. l^i ^ylc SbaJl (jjSlI aSIjj^s jUjIuiI 1 *jj^< B2 j Bl ^a 

I^A jJUJ (jl ^SjJIaJI jjC- -1l?JI JaaJI (j*3 c-t^-" 1 tlifu Ajjiajll (jVj .A»La 

.{^gill (j& tdjAb) JUI j ahaJI Huilo I'nnill 

j^SLM - C 

Aj^iaj ^ajj ^AUC jl (j-4 ^C-_jJI j)VI (j* (JjIaII ^C"^ 

.^j^Xj j! ^juiill (_^^L (jj^JI 
Aj&Ua jl j^l JUaJI cJ^ 1 cs^") ^ ^ j*^! ^ <_^j » 

(J^ i *ij '__"- iAjjI jj A_w_llL Ajuali£ ^AjULlo A_ij _j£ ^^ialj-a j Ajjj^ jl j£l j 
jj-a (^W-j *^ ^j) L>* l" 1 ^' j Ijj j£ alj ill ^ijSJI jL^iiVI 

<j-a Jj^«JI Ljjj tillil AiL-blj .aJjjLLa «Lil CjjIj ^1 CjIjU^jVI 
S-X)1_«J (_><a*J ,-a 

frbjjil ^Lall £i>ejil ^ J^jj diV jVia - JiiSn (jic ^^jjUll 

j)jlj|ja (JSjoi ^fl LjiljA.1 (illiA ClLl^laall oiA (_>a*J . tJllLuj-naJI 

(JjL^ jj-a ' ah^' ^£ l^aLcl ^^Ul L^joili Ljajl A^aikjuJI <alk]l ftLjjja 

^j_o-aii! jl j^JJj .S^juaiaII LgJjj-<3l (_yn jl_o^Vl -^^P c-LjjI ^ 

j^uJaJU tM /j^JjVl Ajjiaj ^ajyjlj A3j^xa1I ^jLoj]l jl (Jj-^LaJl ^_a^l! 
* ______ ( 

C-^^jjj jj-^ 1-^ dJAxJLa j ALali^a AiUail AjJaiiklo jjl jS) j-a «lj^la» 

. \ *m ^ Uj£ jj-aJ ^-^al j 



«Ku^>iL A^j2»ju^a» Goldilock <^jij^J jc- I^js UJ^ <jt^' 

^ajac t 1 j ^joil£ (J5>,»*ii j sLiaAI 4jjIx>JI (jlj^Vl Lai .Ai^-a 

l^jl jA jjjlIxJI (jj^ll Aj^>laj 1 _ 'J**- (jl .JaaJj (jl (jjJ ^aJ I.jJj 
. IAj-JI (j^Q j]j UILla 1 g * <Oaa*!)La (jfLaJ V ^^jJl CljljLiaj'l £ya LuiaJ3 

Ig-jS ^JLlc AJL^la Ajl ^jic ^jjAjjI (jx jjjaJI ^jui!£JI jLuujVI IjA ^Jj-ojj 
.AjjJbull ojA jLuaJ LJojI Ida. i _ i» i (jxj .oLal] (jj^Sl Ailjjua jjuisM 
(illjj^l ^^Sjj Ijjj jLuikVI c.Uajjj ^1 ijlc 5JaLuiJJ (jjhO/Lall J-abuj 
jjSil jaJflj ^ j . jJjaiSij (jj^j (Jilfyl ^^ifr tij*iull <J**^ (J^) UJ^ i>»aLJI 
jj& #ljjjflil (> ' i^ji V AjV ja> jil Xal£ li^aj JJuJI 

(JjSj (jl (Jl!LaJ! cJjJjuj ^^ic. j .4aklajy Ija* «'La£)La]l» (Jlj ojmi.rt.ll 

(jjjl jSj L (jl ^-6jx£ liLjt^Xaj (jl j£l .IjJ JJ 4jJI (ilLiA 

(JjJiJI (M /jLi J^l Aj^>laj (jc Liju ^lill t*llj (Jj-a) La £^ jj <j* aja.jx 

JUill Ij^j Jsfyl ^ylc. j jj*1<JI jj^lli I jJj .«SUml4» l^j] ^ylc. 1$j 
\yj (juJ Aj] (j* j»c.jll (^jic (-l^jJI jj^l) Bl Jl e> jS ^1 jaiaj <<Jjuxa1I>> 
jja] ^ g^-^ 1 J^Vl t> La ^ jj «| j^)/ 4^.U dUA cA\ j V J -B2 t> 
Alabj-e Caajjl Laijj Ia»-J Jj=wj]1 AKjuui tja^jp ^la l^ij . J^ilg cJJ^ ^"Jj 

lillj (JjJj t t>^i j l^K Aj£-a-JI ^Jl jjtSI ^Ltd Jia. jj n-> c^jLoxju ^i£La 

j^jJfr ^jjaj AjV f- t ^->i ^^>*jjj Ajl ts J-aiVl J^Lall (Jj^il * j^* 

jA ja£J| c_lmJI (j£Jj . <<Aj*_nia]1>> j ^JaLoull ALjJai 1 jiA cillLoJj . c^-uj 
La^j» JJ-ttSJ (jl I g A) ^^jll Aj^]aj]li .La lc ^iC- Aj| 4 _ J Jc. jj^JaJI 



l>* (JSI c/J^? l-^-^t^a bj£ (j^Jj AiaaJ! ^ jjuiij V fr<_ 5 -*iJI I^A (jl£ 

V Aj£Jj (J^aja-ii jA Lo (jJJj >i>JJ L« (jjj t(J*-aSij oJlcla Ij^j (^*-£ *is^ 
(jj^ll (JLiLj^iaj t . u» 11 .jjLmSLJ (jj-lJ ^yAJU S-icliill <jl jjfr .A>jJ 

jfol Jc) Aiil* u 1 _A ^ c^i </A£ W^J jJiM j* 

ii oi <> Uito 

(jS-4J V ^IbJbj . LfliLa ^jl£ Luj iaa^LaJI (jj£ll jl jAj l_ijj*JI ».lV*r;.,,Vf 1 

j* j . T Neil Manson QjulL* Jjj <— jjmljiH dljbc. t.un-yi « C- >ujb]| 
Aili. <&l jl jj^l J] AjJjs. JA\ Cjbball "ojteu J1«jj 

.auI A j* frjv?. ^JSlxll ' "il'nKll jS? tSbaJI Loj^Le (jj-^J 'Uaj^j 

ebj lafuiA I jjjS (j^l iiliJjV «^*J^K» jAuiaj Igilj oUail (jj^il Ail^j-al j 
j^^jJ ^^iil (jj^il <^l)lii-<a jj*J Ljajl f^g&J J*- J* (jl L5^>^l (_>^l ^^k. 

(J«a t 'aft Ljajl JjSj (jl p^oJI ^Win.ij Lo (_^V Uiaaa. I jjjoij ^Jflj V 

bo ^nll ^>^ t ^i ^Kuifli - ~* Ljajl ^Aj ,4ix3 IjLaJj tiiJj All I 

(jjS (j-a ^>i.l (j£jui Igjl t5 Ic (jA jjj (jlj SjL ^»jvUI (jjl^il SjSi ^iuoija 

.(Bl ^jSc ijjijj IgJ j ajI^j 



4j_cA (J ^£iJI Aunlflj (^jiVl AjolijjII 4 K mi 

(j-a 4_iaJ yj^j jl a^b «jaaAx-ajll 4Jl£j» J (jS^ia .Aj.ljVa'ill AjJ^jJill 
j! \ J'J.'^- UjI^ ^<n>r><nll tjj^J jl Liaj) jfLaJj .Jlj-dl (JjUjuj Jc 4$JV1 
jj£ i"i W j ajLjaa* jl j^JaolU ^li (Jac. (JiLa Aj*_ula <Jjlijl£ 

Miajlftll l <jx lc_&j Ljajt (jj^J jl ^«M<^n)l .AiajtaJI 

AioU Aijli »U^n* <j2li JSC *jaJ]| jli . jjSlI (OA 

3LpJI 1oj-4 - E 

JjSj (JaLoi (jjjla jl l^f* (j* A-sj^ajll a^A J aLiaJJ (jjSii AalAk-a Li!u 
SLaJI 

D J > n»"iii ^juiViH ^ , 'V" </^J *C J t^f^" " J ^>?-* 

V^j) ^^jujI— il (_£ _&1ulc Jc jj^ll (JLaC-l (ji ^xlAj-oal! (Ji.Ju jU-aji.Ljj 
Jl^^y J^yaw ^jLuj juiio jjc- Jajijoij (jJl £_aaJJI jjJ ^^^jk-ajt (_g_ ^ L.> L « j)*a 

■ a j">» a (JSjjo c^-^" ^J^fiill 

jj^jj Jia. aUaJI Jja. «L_ijAJ » jl (JJ^ L)^S *• "J*^ ^^11 (J^L? 

jl A.UihIL: 4jta>ljJl AjjJjuJI Aj\ _jC. Ljajlj fr^j (_J£ jj.na"l Aiila_aJ 



-Voe- 



aJjIs Ljjjc- oJia {J5i >*"< V dsi cIl^jjoi Lo£j . (j^J>U a immIL ^j^^ 

(jc <-,u^ (jjiaXiJl ^IaL»JI ,frL«J*it Jjlfl JJ^talL Lg_i£sJ j 

Jl IJaA ( _ r lfi. j . l_jjujJI jjjaiij (jj^J J^il jjJojJI «4_:lc.» Lft^jt ^jlc 
j)jj| j3 ^-<a o Aijia. Ajl ^gJc eliaJI !Al<a (JjjS <■ , 1>j I^Jj . ^Lc- 

/jLj iaia ( _ ? a l^lu) ji ^ sUik. Ijuaj fc» 

iS^ (jjl (j-o A K ni a (JjjaJia Jala 

.jAalJI Jj^i! (jjl jJ t> SKum ^1 eLaaJI laxa 

Ajli j ( ii h ) — F 

.(D tllaj) 4j|ia ^»jV 4j J (C Cl^j) .Hrla]! (jj^l liljLoijij 2 • 
4_aaj $.Lii // VJ ^~'» " » Ajt (^Ic ^jj- (jj^J r ^ ■ Jj^^ ' j 

|jA t-Lbol (jjiall ^0^1 . JaLi&VI (j-LuiVl liA tjfr (JJiuiSoll 
J^) UJ^^ Ijlotv J .Aili^a AulnjZ. j( AjjA>.iiu Sjlj ^gj! ^ j-^- ^1 ^tb 

iJ^-J .Ajoiij (^jjjj^LuuJI ^gJc. (Jaxj (jl l^J (j£-aJ Ajjiiiil (jV — JOxSaII jjSJI 
(j-ajU 4jjuii]Li Aji^Ij AjLii*ju jl AjjJajC diljlj j^. ^jLaj tillaA jl 
t_jjajjj Lij|j (jSlu^o 4j| l^l-i^ ^11 I^A Jla ijj-^ (jl .4j|j (jj^l 

t^lxltJI t^JJijl .iliac VI Ljajl <, 1 1 i-v'uj c-itfOLJI £jA ^l^dJI Jxuloull 
IjLi V UijU Lai! jA cjlulII j£J .AiaU. Aajli Sliaiu. J»jJ 

f LLiSI ja - ^jliJ ^lullj jj^I ^ jj ^LkJI I IjUl - cjljJL oj^l 



-ro-\- 



<_) ^jlaJI t>s £tiaJ V 111*! -ij^jJl jl£ L*JJ <>» (J^aaVt J ..lialail 

Jk. SjjlS Uli AjLua diljb (jL IajLuj ilia. Ja\ .Uiajl Uj|j <Jki« 4_&3 j 

Aj^Jj * ■ —"'^ jJjLilui jaJ ^ jj jA I^A j . AifiLa AjjJaljudl 

frljjJI I^a I^Ula (jjit ^ja-o jjSJl <jl£ til • c ^*l*^ <— ^1 ^ 
(3 1 f 11 L4-4 — H 

?llbal <Jll£jJ (Ja 

j»-»-a Mjl ^ US j-iu J2V\ Jj^l jL jjfrl j J^Jli 



-rev- 



J\ jA ^J«JI jL (jliLiJ La Ijjj£j (jjiixjiui i—iHa*]! jA ^ jlj 

Aja21c- S jJii ,j-9 oxoIula jt ^IgiJ! ^j&jiojni (Ui j*»j) 
j* jjj^I vfiij... j . Ajjjj i^^J 4^115 j 4 a j^Lic; j «. w. j^jil 
JS*JI jjotl aIaz*. j] .AjLj ^^Ic. E/F j^-j ^ jj* frLii*JI 

^jlc tliL^aljjJI j j* ^ILJI ^ t^c- Aijliil Ljjj^a j t^jAill 

a jlail (JaL^. jc. — j^yClLuj Lo£ — ^ ■ 4_LuiLuil 4_iaA1 clilj ^ ajo-v Logjl 
^jji jx ^c.j3Lj l^b .ajjxx 4jl£x ^juojl (jiiK 11 L^j3 Jjaj 4 i >t 1< <n 4_ixJlc 
CjULmJ j^jJajC- (^jj^J £ulj jx jj£1 jA ^jjijll (juiaJI jl .iSJC-l V 
(3**-^ JJ^ - * (3*11 J oUaJI jl .iSJC-l ^-ijla dllj .AjjIjjjC AjJtnla 

tluS Ijjj tJaOLo <■ 9.<i'i jl . *i SLia. IjUa jx LaJj jj^l 

6 jiuii ^ ^jIjJI <Uaiu ji ua jj&I ji ^ liJ 

.^^31 i£S&V) <> Ujj lik jli Ujjfi lii j .^fie- j* jj£| 

AjjL*. l^jl j^jic D AjjJaill t^A^ jViA\ jx jjjLjII jm.ju>,»j 

jx ^a*3l ^ j^ai jjj l$jljlJ 4a-Jal j 

Oau jla JjILJIjj . scientism jjjIj] ^iw>^i-i> tJ ]c. ijLij l^jl 

jjxjlLa ^-jtj (Jj^l AjubLjaC. B 4-1 (JjLoaj jjLolj jJ^ll ^LoLtJI t*liljl 
^1 J jjua jll ^ ^Jj-a j3 jJ^a. jxll ij&l V . -^UxJI JlSjil jx (JSJu 

jLxjVl ^ ^IaIc <Jjiaj jJacI Jja-« jjSj jl Igj] ^9,va%)l jjII 
j]i tilSj £Aj 'ijj£>\ *S?jiaj J£ *(l»n ^all AjjiajJI jjSlui Ig-iSJj -laSa 

^Ifi J lJjVj lUh F j E j D j (j^lJI jjSB) C J 

JjS LoJj jJ^ll frLoUl jx l^J (J«tjV ^C- j«^-> o LiJajl tilljA j .o^jI jll Ajxltll 
^^Ic jaa^ill ^iljlj jl ^.lilaill jj^ll JjS jx jLuijyi j^J^I (^C- <J*^ 



-roA- 



A-1aa! ^jja j lift j)-> <i 

jaj ^jja. j! till jjyi jaJ t^-*^ JJ^ J (^Z- <-J^ 0"=- ^1 ^1 (jli 
jjill jc. VJ Qjifaj V JU^I Ij^jj . t5 iau V Aj^lic 



(j* Aj4jc- (Jl£jjj! ^j^j Jl rt"i->l (jl . L$i j*j L«£ eLjaJI t^^^j ji.^^Lj — 1 

(j-o lll^&j (j| (_>ialjaa^U ■ ljj.ll j-ojli 4juUj eLiaJI tlul£ _yl . LoLaj ^'nor/i 
Ajiia. <Luiill<a AjAaISj (Jil 4>H« <vl ^jj-aAj-all eljill J ■ " j . LjaJlj-oj (__>uj1 fthaJI 

«L$ij*j V LaS aUaJI» ^JJJ JJJJ l_Aj£ ^fl 

.^Ltll ^a Ajjiul! frbjjiil «ola oai <jja. j^l 

.{J^JLLVI (jic- (jjilji .ia.jp V j CluL Cjlcljpil 

JjUj (jsiS t> jl 4a. jJ> Jjij ^■ijj lsJ j^I ^ J J j-» J K 

— L>* _^ (jjUaia]! jix-aJI \lu (jilfS ^jjIjLo jjSl .4jjO«a Sjlja. *^J^ iijP 

UAju cii-laJ V : ^3^" J«">>"J <llaJ Uijiij ftjlA -Y 

JaijJaJI (_j-o 4lLa. (^$5 K?'".' ^ Uh'Mjj . jjjSJI ^jluuJl C5 ic JJJ*J 

. m t n\l ^1 1 AaljSil j 
<9jac cj! j^b s jSa*M AjjUJI ua^iSi]! ^> CBM J t^a^UI £ jjjll g^t -£ 



L>* L^JJ^ <— i^xll « i'l/ii'lil !■->■»» Uli^l jj^JI clxic. joJoJ ~ *"» 

jx J jaall *UaaJ lie. ^UjiVI J^-^i J O^J^^i -W^ °-*>^ 

.JjO Jj^aill l^a,^luj ^jil ^auL^aoll AjjJaiu 4u>iS\l oilA iujj -A 
.liSLiA ^^JJJ (_>Ja jSfl ji ^Vn mi V ^S/l ^jji*" ftVl La^jc 4jjULa31jj — 1 

.LiA aILj! ji CjjjSj ^'U. >»^\l |j4 Jjjc. jVi ~^ * 

. jlSxjJI jLnjl jx ^xj _jA Lojlj jlfLxll .ilxji jx ljl*J jlxjll — *M 

.4^ j-> ■ r> «branes "ajJocVW Jja. dlj^laiJI (jl Cijj jl 11a 3.'^*'J — ^ 

WMAP j* <a. j 1 im J^)!\ (j-ajL-aiJI jS* jj£JI clxic (_>"axJ (jliL — *1 V 
£ j jxi l^j LlL V ^Jl j jUJi (jiixJ J^lai ((jiaixVl oJOxlail >_iUaaVl UiSj) 
bkjlj j\£ |j] IxJS **ij*x 1.1a. J^xall jx J .JjSU (^illSlil jW^V 
jJC. j ^»Ia fr,^-" (jJj JJ-ij 4jl ji ttlAjliJI JjW'tj /ji jl j > \\ jx (JSLix jt 

. jj jSJI AjlilJ (_*j^l»JJ xS jax 
.LaLu jj£ll jl JjlJ ji i"i' U^N oi^l aJj-iAxll Ai^il j£-»J V ~^ t 

jj^ij.ii^ "LaAjJall jjl'tinnT a^fi Jc. jj^JI jl£ jl Ail jA <J lj_ j >iAj lx 

^ j,,,^*,! eliJaill jxjJa 1 *'*'^ *V '*' W> I Lfc jiaS < iir^l 

'»*■'■ ■■ f.l'i^M ^i ^Jc "UjIxx LllUaak***>lx (3;^" '" J . cliajl ^ jxixJ Ujj^ja.L 
Aj^>iaj jV lillj .IjALiL» V »jjjj-iallj jjl) jia \ \t>»\'\A frLjaill jl£ j] jjja. - *1 O 
ClUaljC. jflall ti" 1 ^) (3^*^J -fr^ '^»*^ ^JSl JC- jiia Jja. llui (JjJJ V jjl * ' »'lj l 
jLuull jx ■ l^J] (JaAj ^*jjjll j* AAjij-e» ^3 _)^S .Jail) jjJ-sSj 4j£xxJI 
^^aiij *• j^ j*^^ jjj-oj . jxajll jx ^j^ij Hjjfl JJ*J j>J 

jx liLuix ^ill -j ■ .--v *' » . \ ■ «■>■ 1 Ig 101 1 £x (_^^>*iullj ^^AAiil -AilaJI 

jj£ll ji jj^l ftlxlc- jiitj ^J^*^ .jL-oil jx Ij^a^x jVI j^. ^Jn' jJ-aJ^ 
jjS ^ LiLai jl .U^>xJI jx AaAij JSJiJI I^A c# ic jj£j ji jlxj 

'jL.J! Cjiixl «U > dl 4clS» ji jllx£ JjVl mIajII j- I 

Ajaiij _)J& c-UJoaII jx I 1 1-^- * I "7- ^ jl t »i>m^'u*i jjl o^ij xx j£lj 

jx jjSii jUjVI Ij^Li. jx jjSB uilbj ji ji— il jx .h*. SjiiS 

dl^x e^C ji o^>x Auu jx LolS 6^>fi«j j^ill *.j*^all < — k!L jij JA.V jJA. 

c/ jX JjLoxII Jix i^a«: jj$i Jis^i Laji jai .<aUxii ^ j Ujx 

-ni- 



: uj^l ^ uLS -r 

^3 j Aj.laJ tjjjb (jc AJaLuUJ JiaJ! i—L-^aj (j£-cJ <Gl £J.1« Scalar A-alS ^jju — 1 

i jS ^Lj^iJI JiaJl ^jli JjliJLi .(.\ aLSj (JiLsJI »j5) 

jj£I SJlfljII Lai .vector JSa. J^i lilj 4j3 <Llj J£ .iic L-a oUjIj 

AJalj J£ Aic. J (jJJ ^llaj tensor JjJkiui Jia. — IjjLu 

Ilk UJjj ^1 AJUull ojij ((j^ajSfLi ajj. r-i^. o IgJ (j* ^e-jll (^ic) ^jL^ii 

4^jZ j AlAjJa Sj2 ^^jil j !■»» 

CjLu£]I sik (jjj Ai&UJI ^ialuJ j .^iiii^a cjI^I jj cole .ki^allj i jill ^lij -1 

.lg .nil 4iUaII AiljS till .la. j jlJ.ljc. <Uk*J (^illj C 2 (jic ■ ^uiAJ (jl liLlc 
.JaijJail ^j^ jj^ j __^j£l ojSj o _aii31 (JsIjjj IjLal ■ ^1 ^uiljill IjlA j ■ m^j 

^Jj Ajjij i_ji=kJ V oiij ' _ ^J-i-ail JiaJI I^A jl£ Ijl liLJ J f 1 m') ] 

. JAa-a (jl^-a ^] 4 i-s >iH o jS ^i-> ^ lilLiA t'^ojU ^JLULj j -4.. nii ell3 jll 
. lL)_jC- t—lljS j^il AiLiJal ^jjii^all (j'-~»; Jj3 (jx o Jjii. AajLj <■ «t ^ jl i * i — 1 
.^^iuJajJI ^jlgj lie lii^a. Lc£^ AjjIjaJI ^iliall (j* 



4 jm'illj 4*a.lj]l •**„''.'■ J.J^- AjlbaaaSl S^SiJI jSjcl^ ^iUl (J. — ^ Y 

.Ua. V Cjlla. jjt £uj jLajjVI <jl JjSM <l£-«J <^-y»> L)*jfi 

5 jiaaJ! o^i ^« j .^^jjliVl (_>aiaJj Lulft) S jiSl! lie- La lc 

jj^l ^jjxjj Lpl jf Ljj^j (j^ajiij Ljji La] ^ . U , -» 

. j*iU]( Jj^ailt jA^Lo <_£ ill ^ jjll 
.(G h/2n c 3 ) 1/2 a&UILi d£ti J jL LS L^ cli^Ji jj^j jjiB ^jIU - ^ o 

JJ*^; - J?-" 4»sIa AJLsjII <La_4-a£ll dlljjjfciil ^jf Lull LaJJJ 

£^ yJayn jAj .(jijjill (j^J oAji]l ^ JJJ^JI (JJ^l i>* ^3*" ' . '.'"'^ £^ 

.Oj-la. V » ^jjLaj LuSj lift <_ ijau — W 
. « (jx jil J i rVl-V * £IJ 4jtj£ ^ £j£ jlA < «i<1J ^jlc jjo*3l (j^-aJ — ^ A 

^a-.Jalnll UJ^i' tjMSiaM ^ Jlit^ll ^jJajU <—UjC. Q)S>C I^A — Y • 

. ^aJl ^ ^auJaVl ^ ^ i-^nKj.nU La.jjJaj jjliill (jj^J 

^Ic ,^fl Ajjliil <JUJI Aj^^ Llj£jJ JSA^I liA ^ ~Y 1 

ijUl Olji ^SJj 3aLp V j jj^U AjI^J V tlua. Jjj^S jjiil 

.sJ^l rtjni'S ^j-s V^J UjXa^L fl\jC iJ^L ^li Ail AiLaJI 

cllliLui^l jjl J liilc. ^ji..<*t\l Aj^>iaj ^l^aJluil .JajjoUjil (j-a ^jj lift ~Y £ 

<_ij^)3a Jiau (j! Lo jj Lulc lilj Sillax (*unj\ <LojVl iS^ 

£_UaJ1 diljLu tljLa. Lu£j£ <_ ija. ^^Lj (jjijjill J^Li. frj^JaiS! 
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j-allj Ajjj^jJa aAaC <^*J Ajjlill SjjiiJI liljao ^jll 

PET ^IjjjpjjjJI ^y** 

.Ljajl till jjjjjjjjll o jiA kJlisLaall ' "<1 ^ (Jx*iij — V 
tiljajj j CjsUjJI d/iin t3l^j AiUa (J^i o-ill jll 

JjUjIj j;liJI ^hwa e^A Jl* CLu^a. Jal .li^A j 

.LjJ£ **\\ jjx Ajj^S l^jl J-^Pj • J^iJ^JP^ A^iSk ' /I (J- 4 *^ J ^ ~~ ^ 

djIjLil <j-a ill! W ..ill Cul£ ji <jV tLiA !)Li3 Ailjao (j-a_»& (jj -A 

dLLajJI UlLui jl ^jjJl Jlilil ^jf>JyU ^Slill ^^c. 

(jx 4jjjj<a ^r. j^-v ^ 4 _ r lC' ej-ail lJ^^^ ^ 1 ^)LSli — ^ 

.<jjj jiil AaI jl! Alii SjLuJI 6 jA jaJj \ 

lilliA .^a jaSJI i^ytKj^l 2LuL.aa.V1 A».jj^H cJ jail ^ 



dj.il ja. Jla (jc jjjja-a]! ' * it J .!illLa J£-i iJ^lL tjLtil jl (jjJjjJ ■''^■i-'j 
J ^ OJ %3LUt 

Jc-J . ^>Jllj-ajll AiUa (j« iJLl^ijJ Lg_Lo Ju^jiJli . A-c-jLuaiaJI ^Lui^Vl (j-a itv 
tJJJOJJJJ — jjJJ^lVI <j-a IaJjJ (^jjJjJ <_&ij S^j^l 4 iSa** 

• (jj^Jj^l ^ i^i-n — UjMj.j^l 

tjj (jjj ^L-aJI jl _r 

.Aj-o j-a£]l (—kill SMSjL) AiLtla 

. > JLill qua jA US ^lalill jjjti& Ajudij ^Uil (JLill jjjUill Ij^ -£ 

(j-a (jjJ 4jl (jx ^C-jll ^^Ic lis. jl»J (^jVl (jj^JI J Aj jSj] — ^ 

^>jJ V (j^J ^J^J''^ LjtiLJI Jc jj^ll f.Lala JjJC (Ja^IuiaI! 

.Uia ^ Jjb jVI 

Jajj^il aJjLuJI AjjiiJI ^ ijlia.illj U Jj=ljj 5jjaju1! yLoL« iujj -V 

CjUI i>it\t J^L^ (JiliuJ (jl (j^-aJ (^tj ^juIsUxaII jl AjjLjgfLII a jilt 

p.ljj^l <jiA^a oj_*ju<aJ f.Lii£ « jjjpfDU £ju> j-ail j_o-ajJI» oj£s dlliji ~ A 

CjliuLajil .lilljj^ JjJ (Jjfl (j-a (JLll n"l i nil Ala Ajj3aill 

jIxj! (j-a (JSl ^illj JJ^I ^Isul (j-a J^C ^^^Ic Ajjiclj (j-a a <n\\ 

Jt Jlaj p-branes (jc Iajj-ojI D-pranes Ajj^cVI o-^a ^^miji^jj — ^ 

o^-aj p-pranes 

JajIj .AJul JsVl ^>^li*il (^^iul AjjiiJI ^alj*]) 

. Jjiiil jja.jjA^]b (JJ^Jlo JS^ij 4_ij«J ^illj - fjjjjjjjjlll 

(j«a JJ^l (j_>^ 6^^)41* sjjj-<aJ ^ jU«*< i * il ,rt j i n-s WIMP (Jl j j^*' • ■■ 



<LaLS <aJl*-a jk±> *^J&J JjW UJ^ (*^J •^- A J^ (^UJ^^ ^ \' — ^ 

AjLLJl ^ j //a ... ojajt,ail» jjjj <_jlj£ JIjaII Jjfm _>l»jl — £ 

gj »W ^ d t/ ~ '<*&*-^ *^yjWU <Jl&>VI iIj^j J c5 j^Vli 

.J-l^lj 4j^L*. (_LiI«jj 

Jc ^jJJ ftUaJI (j-o ^_ai (Jj^ eLalxJI (j* AJSj ^^aLJI (JUaJI L_lUS t>a*J (JA^ — 0 
pLftUI (jjal Aji ^ j-> ! ^>\l jj-o j .Ail"^ ^ AjjIaxuSj AjjLjji t")lj\flr> 

-kjjilil <illj (j^i ( hi *iVl j . jjS-a-o jJC La j (j^-a-a La A->t*-il j 

t_kSjA!l ^'ijit hi .Lji^ Ajlii^ AjjUjyi (jjjl j§ Jc. Ajjxa oLua. J j CLiVLai^l 
f.^Aj e jjj^oa^ oLiaJI ^jh^hN Je (JjL C-lLjikj Ajl <J jia ^Ul -> <i\l 

.4ij*J Lax l -r J JjS 
UJ^Ji Q^' J*^ ls^J -"^Vl <>a Ajia. iaai jjiSljLi -"I 
•«t^J^ ^LuiiVI i.ixttil» ^>1jjjj jjb ljIjS JI Ij*a.jj (jl 
<Jaujl_aJ (JjoajoiII (j^a jjjjjjjilt (3^1 (JJJS . dll jjj jj jjill (jllaJ lillj] A^Jjj — V 
jA \^Jb jjSu jj jl j .lis. <UJaLkl« jjj jj j^iii j .1^ 4 ml > 

iJlAj jjjjjj JI Jjajil AjjjjJal\ AiUa — (IjL) ji j_>fSI jjxlui <JL*Jl 

^COj CijIj tj^'".' ^j^ajLu!) (j-a (JuamoII | *j-aJ ^JlUlljj ^j^-^i (J^-^ 

j^iao ^> j <Ja*ji jla aj jjKjj <LoK < ^a ylem ^aKJi _ ^ ^ 

(JjLtjpj^J ji tllLl j jlj Aj^lj j jj J^>fJ Lai ol_aj I^J jxlt (^j»J — 

. (jjjaimn JJC. (jjlLSjuuj]) (jli ILLui dj j£ j La£j . jjjj J^ij J 

^jldl ^jSJ! 4SV£A\ ^ jjV jl^ij 
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J. ligj .llaJI 

.CLlljjjail! Ajx£JI t a>^i) t"i»i-^"\ ^ j^UI ^j-ajll iajuijla 4jl ^^ic 

■ lixAa. ^ LiLLiJ liil JsSjc.1 V — U*i. t.H" 1 jA IjlA -> 1 

Jjn^ C>0 J"' ^ 4jjLuix jJC. <LoJjlaJI AaliaJI (jj^J (jl ■ ^""'H ' _ ^ ^""'J — Y • 
4iUail (jl (jjjJajlL I jlJa ^jjjjljjjiJI t j£] <o_>jil±is JJJ^JI jLaij^l «1*J 1.1a. 

' viiij ^iil 4la.j-oil LaLoj jti *<l 4.<il<.<i\l 
^c.Ljj ^.ill jjlijlA 4 » ol^> (j* jjLuSjS ^j.ijui <jl£ <^\r- l^a* ^jic — YY 

^ll-ii fiall ^» ~tVu.il (jx (Jjl ^jVl <jj"^ <^ ^^lalliJI ^joiS jjJa^jvo i—iUiSluil 

^-jj] .AamuJI 4SLL1I j AjljVl AiljSil jJ^lia i-jiijj ^jlc. Cjlja-ail Jj£J3 A^Itj ~Y £ 
^-ojjj j] ■ JjijJ (jl Ajjljll ^t-ojoij 1 fl'n; ^jSJJ ^jVl (jl i ffl 'i o (jiajjal 

4.ii,n£jLa]l 4<).iiMI jjc. •'«"'; J (jjUj (_^l S jAJ iafi ^aliaj lliUuj !>LaC- liA (j£j 

Olia.jll ^Uaj ^jit ituij l-aj3 L^j^jSj ^ill 4 aV^ jj^ajjjj — Y 

(jj£j (jl Lcl (.jjJal\ Ac^jji (jli (JUaSI (JjUjui ^jlc-J • I (5 'it*- jm'M A^aAajLuLoJI 
CLul _ij]I j)S-4jj . A^iilj ^ (Jj* ^ A 1 * » * jl Ly jiJ j ^£ V * ♦ ♦ ♦ * 

,JUl<i]I Jj^" ^yic .djl^a.ljll jjC <Ja1jul« ^ " j»lijl ^J-i«-J V LiJJij (JSjuojJ 

elj jjill (j^l ji iJ1ijI£ I jl Loj3 jUj&I AiCj ,t,t < HIY j^a A-ajju ^^«J 

4 niMia (JiJaaS/l (j^3 i£ Jp^i ^g,k.io (jx tjl o^>^ ^jlaJ 

^Ul ^ISjVl ^ CjI jjiiM 

-nv- 



(jit ^jl jUjui (jjiUil J jL Jj-ill (_>aJU J .(jjJ^lall £.}C.la3 J\!LoJI lift 4 n>*M (j£-aJ _ 1 
AiLu-sJI ,jic jjaLjJaJI J^iiil -l^lit-j .jLutill ^yic <_Sj^ <^J UJ^t 

.Lpli o^clill ^*)V|ihj (j*T% ih J£ ^ La (JjS IjlA J^JoiJ .4j3kJjUll 
djl£jaJl oUj^I jtlli.1 ^W-j] ^ ^J*^t Cujai ji -V 

.^JJJ jaJl AjjI j»*ir]| 

li* ij-ojjjj Jlij (_5^)luo LaSj .AjfiUaj ^>iaLull .JJu^ Sjlj^ ^^J^ 3jjUaJL) 
l$J jjAj ^jII AjJujA (jjujjlioll o^A frUafrLi .>il£l) fj9 Ja. jl GUT 
lil .AiLkSI AjJaia^ Ua. Jl V «43UaJI AjuSljj-o *Ljjja» SJ S^lc jjjjLj jjill 
LHC Jj* Ajjill Cjaj CjIcjjulJ ASLWSI j^<.ti ^LJl j-odJaJJ 

. AjajjJI o^jjaJIj 

oeLuf i> ■ nTifl til j^a. (_>iajjal (^ill tllSjll jA IjlA j! .Dull £5jUil Jaa^Ll ^3 — ^ • 

t^J^ 1 UJ^ 1 ls^- GUT Jl jjjWi jLuct jl£ .Ai^L-a- - 
AijSail ^ j <1a j JjV ^.^.nfl jj^JI jjjjLujjj lj jc. (jjfl ^yJacl <^ill jA 
. jij^J GUT JjS^ jA ->ti io'II JiaJ ^/jJA* jli 

(jSilj .1^. S^i«-o Ajjkill jV ^ .Ijia ijj^*.' <— ^ iia <]LiaJ| ^ — ^ \ 

.ojjoS diljLii. <iILiA 

L&AJ (^iJI M AjuwkaJ! «Uj j]l» ia.L ^ylc jlala -^J^J (J-^jfc! — ^ V 

AjjVl jj-^aJI jUjVl CjLjjkj 
j h'ul t jl tjjj}Vu\l (_>a*J It'itjj jl^iniVl <JjJaj ^J* 1 <SJ^>ia 

<L»l£J! M ^}J^*i t*l»j>^i ji «u1 tj J j) .'*'',' J '^JJjSuJI I^A ^jj-a j-o jA 
^Ift - I Al^j \ » ji j lii_<aj Vi»* . n Ljjjli LaLsj t^J^ AojjjjojaII 

.^□jUJI J^sill AipJI S jSill Jja. AJjSV JJulSt (^^1 jj^wnj .iaai 
AjjjS Jji^ •iJjjJ 4j*jjL Lajj ^OjVI ^i-iajll jL S j£ill J yu — \ i 

^ijljjjj A, t itiK\A\ AiUaSI *L}jja tj-o 1^ Aiiiik-o ^l_jjLi jl j£l) AAijJa 

. t * ll ml o* \l JjIjI Jl 4_ajJalj 4jjLaij| 



t>! Jial . Jj\ J] J** <-ij*^ V Lu£J t 3i\V.o J 3-uL^a>J 

l^jjj aUail (Jj£j «Lai*x]l AiUall 4 -> i i->l j Ujj <ajS A^. jj Y 4jl jA 

^ L. A Win,. 

(jjSJI ^i^l '-r'-^^ ' 'J-'-'" 1 <^-3 L_jL*jjY SUaJl AjlLuill 4_«jjua]l 

.s^jjS AjuJa^s J] Ixjjjo: I jLijjl t _ nun j 
1.1a. \ jjuS (jlS J jJla-a JAC <! jJJauail ^.UaiJI <jL (^i^-* ( _>ia\ - >ial Luiajl lillj* — Y > 
(jx Liuj Lo£ 4.xInS' nil ijjl jjaJl*!] 4 iiu'llb (JLaJl o-lA .4j^<v*i\l iYlaJI (j<* 

(j^axj (jj^ (*^*^ sp '^*'^ < ... 1 J » »> lilliA (jjul (j^Jj t^^oj-aSH ^KiK^ll (JJjWi 
^L^j V JJe- lilljA (jj^J'i^ iilL& J-aYI (jlS jij .oj/liii,^ 4jj\jjja]l i^Jjjiiall 
.1 1j5»"l jjSl LaLaJ AajUaiaH £&jy*ill 4jLm<a ,jj£iujj «^^Lajll l jljJ!» (j* 
llua. <jx AjjLjjjjJI ujLLwJI JAaJ (jS-4J AjL (jiil jjsYI (j) — Y V 

4jja, jail t>bl jjjl -W 3 JJ^ Ijj* - ^*' <j£La-aJ' fUaill (jji; (jl <*.U. V -f o 

(jilldl 11a AjIc ,j*ai! (^ill (o-jjjll ^ ajIIjII SjSiil jiiil) A^Uil 

.ol£La-ail (jxjJa jj-ajjllj Ajc. jjja Ijj^ii. ^jx Ig^J ^ JJ^J J 

4jUS j^S ULjoix AiuiLiiVl SjSiJ! iaiill iij-aljO (jl tj-a ^\lmJ 

.(jlwuVI frlSjjl 

^IC. <aSV1 Jja. ^^...1 (_lUjaiV) (3^* (J^'* L . J <jj*Ja-elc. (^^' ( *J " ' _ ^ 



' ^ ■ •>* c_ujl& ijauu llA (jj£j (jS/ lilijA (jjul .LjjAUs 4 oai r-iall t j'n'n 

UJ^i (J U^JJ »^J^' J-^iV ^l-!aSJ La llA <jl (j-a (i5 ic. *AjuS 

i^Ua 

^jL-fl ^jJaLjj <-jj^«J ^J<& *iijl (^jj^uiall (j-a UJ^*^ ^ <-^* CS^*** 
(_>iul» ^3 ^£jaiXaJj ^V^J (j- 6 s -^^ "*-SjL*~a CjJIj . ^ j n > rTlil 

^jLaSjS CjjI jjImi <JjS jj-o f-Uail ^lc ^ (^lUI ^jlVnil ^^ic. Aj_jS A^a. ^lta.jJa ~ ^ 

tijjj pbjjjJi i-jj^' ^^>^ >u« ^ ^JjS! ~^ • 

AjjJajil ftjA ^5 .^l_aji*ll tJOti^/l (jiaxJ «*L)Vl (jlj£l» (j* U^'j*^ 
^jJ&jjOjJI (jSLaj "^JJ ^ (j^J <-«^Ji*iMj ^Jjil (j-° ^_>j ^S^-iA 

. jj£!l ^3 SLpJl ^ J&1 J^Uj 

- CjVUW^I (jx pL^aS Lpla f 1 jl Aiiila (jial jkLall <jl j£1j ~1 £ 

LujS (^ia-J AlSlill SjLjaaJ jl (jjliJI (Jjla-aU jSLaJ . jjfilJt ftLiai 

llA l^ji»J (^Ul UJ^' (j^ -J^^ *Lia3 ^ lOa. Al*J LoLa 
4jl J j > *-iT> (jl I V^nfl oLvsil U , b . n<i LajXa sjLjaaJI ji (JjK oil 
Lpl jSl J*aj ^£ lilll j jiaittll ^ JjIa* ^Sj<a ^ sJuij til jSl (^iiJ 

ft <■». \\ A -s. \\ . x 

(jlliiil Ia^jV (j^JJJ*^ 3 tJSVl ^yic- (jLajllj ^jl^-all (jl .Aa^JI 
s ^>kj ijlc jjl ^5 llA (jjSj (jl (j^aJj .IjjjjJaiL ^JV AJI (j-a S^lxa 

• JO*^ oM* J^-J U^^-j (jlilA** W^l ls^- U^^'j U^*j^' cs^l t^J^ 

.IkL 11a (jl (jVI 

^1 j Jjlaj ^LiA jlS 111 Lajj CJ^ jaia jjj^J Siia. jjl Aj^kill ^ \ 

yUJI jjSiuii l^la jjj£ i^lLiA (jl£ jl . jjSI fl jj£U 



-rv.- 



JlStall ^JC *■ A'"'.'J -AjJ^jU L yajiLe]\ ±£*-J^\ ~ 

JSJJI {3*^ 4_J»jiidl «Ajjill» jj^JI Aj^lij ^yiaJ liij .^uii'lnm 

U-bjl -n 

ija.^o ^jSjlfc ji in i >i (j-aa..} (J^J^ t . 1 . 1 "'. 1 ^3?" J 'tJ^J*^ 

.■e-^^ji s-V^J ^J^J ^J^j 
JjJaflVl jA Lij j£ jt ^'""'Ij ^Kji^H ftiA t,1->U jl£ jlni — XA 

(_5 ji^ttti oJUjjJI (_>uj] Mjf ^yic (JjJaflbU jjjjJ <— ij^>*J ^jJoJj (?4j-a ^yjjl 

j£-oJ V J^-*^ (J^ 1 t^^ - JJ-^I ^J-*^ .LiJala liilj t _3jyii«a ftj^joi (^"^ 

. jlLo jl 

ia. jj 3UV> Jl jlj^il <J£ jl £ Jifll j* Jjl «djLuuj j£j J A»£hl\j —V • 
.(^>ujjl -iiip uj^O^ t — ' j 1 "V 1 ' j* J^iJI (_3^jjuj ^^Ic. Sj£aJI ' ^Sa 

• sjjjjJallj Ac jj qa jt> j»jV jjl^ ^J^J ^^l U^-^ J ^° — Y*V 

(J^J j^rt-JI j-a Ajl ^^It t"tlj^V\lll C?>^.] (J-aJJ 4(J\1a1I Jjjjui ^jlc — VA 

- <i' , ^ iaio frl i f-ift\l jjoJafij 
A-il <laiij ^liic^ c.J-ail jjSj jt j^-oJ .1 lijmi'i I^A jl£ LaJj — 

j« JJbLAfl jj^I ^C^II (JlUl CS-^ - ^ ^ 

jl AjjjJlil ojfaJI j-» ^il J j=w jl ^c^ll ^jL Lwjj .Ajuflall «djl jj» 

.Ai^uVi cjUUiii 

«^ll ij\ lite CjjJif j^iSSlj «iaia &^a. j3l» -£ • 



<— ij*J ^ill frlcJiVI <^A j t^jjjj ^jjjuG Aj^jjiai j^Jj SjlaxJI »1a t _ im'n — 1 

6^A (jljjj^ ^ JJfiJ 

t'lmjl l^ji <j-a ^C-jW ^jic- «jlltlk Uill (_pa*J jl ^^Jc i)l_>AA JJj lilliA — ^ ^ 

(j-a Jjli Uk-a ^jAJJ <JS£ jla liUiS t^ka^LJI 

(Jj3k JJ^I 43_)*-« UJ"^Ji ftlj*^ SJ^niail «^tjjl_j4ll» 

tililjjjaJI (j-a J^C. ^jjc ^wiilj Aij«-ail AjjjSUI <SUJI LiA jjuit -Y • 

jjxj l^jf jiu ^ill «^Ialall ,1jS»'lH>> ^ w ■ rA\ 4_^aLai] jlSl cjuju 

ci-oaJl t t Virt^ J IBM (j-a t'nijt jJjLJSj (JjS j-a JlC.1 j L-tJjjU ^JS .SLaJI 

. AjjLj jj3 jpSl Aj£J <LLe bujS (3A»ii j^ 1 ^ _>y^ J 1 * " 1 " 

JjiJ ^1 j (>ajVl ^yic SUaJl Jj5». Ua. <JjJaJ (^A ^LajA!>U ejAall «j£a]l ~Y© 

.SljaJI j! j-ai*jV La Ail_)laJ ^jJaJI cJu^LiJI j (_>iajVl AjS (jjl»JJ ^£;j<alijj 
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AjajUJI till jjijil <jilLaJI Cjljjiull CjljaJjjull ^Jc. Jlj-a 

— JuStalL) AjjIc. £jLiil 1^ K i n l La. J-^JJ J .4jmA*»iti till jjjull JlLa 

jwh] 4j=kjLaJ( j Ajla-liSI (JjIaj^jII < jj->'..n (j^J^ c£j£=^ <-£)UJla 

la£ jLljjJI ^JajuiljJ AiUa!l 2 ■ — « - (jjjljS JJ$Ja ^J?- 9 l^A (jjaJ —ft 

^jjJa^sil ^j-a ^-"^ lg Jill (jl ^>Sjj £Jjj>J .(j-aliil <jiSjj 

. La^o ^1 • U AaJI (jj-V ' * 'J** i-^u 4-aiaJ (J-«uij <JjV^ £-» tiSL* jSj .13 _ £ « 
J^*^ <• J Aj^Jajll (jjfr (jl jA (jLuU^LS L_BjjjjJ £"j£3l — £Y 

jaLuU V IaSj <— Jj-a <-i^ i>° * Ajuit ^-i* (j^y — £ ^ 

.dU jjj^SVI (^yic- ^Laaj (Jj±ui ,jic ijjiuJl 

(j-a jjjxll iai3 AjjIj _ajti ^i<aJ AoLaC- <j^)^J (jjj jill ^ji'luij — O ♦ 

4a jl ^Ij <iLoi-aJI (J*^) 0^ l-^f*^ ' * (jx c j^ll (jS-oJ .Ajjjli 4i. j1^>a s^A 

j .a jti flj ^>J ^La»Mi liLjjiJI l^ji ^ ' ' ^jII L^jS LaJ 

.<_JJJJj3l (jx ^jjJI 
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j^LLkjll jjUuial! ^c-iJ j^-V *J»Jjk <LjL jb -©r 

Jt ^LlaaJI jjmilll i3fJa jl .ej-Jall Ac_ < yj4j <j«a_)^ J (— iliJlj ^Labll 
^J^ill ^ J> mil 1 j mil ^jbiiSJ ^jll SjUI fji** (J^*jj —OO 

Aojj (JSL (jl«J JfLi ^jic JumJI U*JJJiJJJh^ 
-^.JJ fr^-" {J^ ....ljj-a (j^Aj *i/ ttjj (JSjjj Jc j^JJ (jj^ 

sjb» J (Jxl£ib (Jiaa <jj£J1 <jb JjiJI (j^-aJ <ji (JjS liiii ^Iso <ji 

fic. ^ CiLuaJ «U*lj ^ill <uij jjJiil AjjJull 4ilAiIl J Jjlliill t_j*Jj ~V . 
jjISjj .jISjcI pljjij diLlc (jj^ ^ .AjIjjSI 

.^Ala-all (j<<u (_>u3ljjJj ji*"lVlj 

<iV <jj£>JI ^J^J ^J-^ f^J^ <^-^ ijJwJjslt <• . 1 — V 1 

jij jJC- ejS «Aj£iLi. S il C)UiialttII» (JI (ji (jjjjLjyill 
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° CLlUK j A-ajLa 

)r s yj^Vi 

VV uj^ £^>" — ^ 

vr ^jSii l^j -r 

m 

Uo ^KII *1 jfel -o 

^ ) ^ <-U«-aH jail -"V 

WY SUJ] uJii uj^ _v 

T « V Jl jjS Jskj -A 

Y 0 ^ LaLaj ^£ j JJC. ^joi <Vl j ^ j <i 1 <Vi — ^ 

V^jJl m£ . 

fi^ Cilj^jij :4^jIa 

n. ^jaJ* 
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,HY. 

. ^ ^VV— ^ • (j-a Lui^J^o AjiiAAll Sjj^llj Jali]l Sjl Jj ^ Jxft ~ 

.Ajjjlll AiLkll AliA til jaall 
plLlI (Jaj qa tAjjjill tJjSJIj Jitllj <&l iAAmuxA t^iUall 



\ > • > ^JaJl JAP 



-rvv 
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O^SJ\ tiUi s^j-fSJt SLj$£l! 3jjL>JI ljLS till 

(Cosmic Jackpot why our unverse is just right for life?) 

SjJJJ^jJI JIJjuJI ^riC Lj(_JjJI LjLiSUi JjbuJ -^J-^- 1 

J IS liLsJ_g SSj^j-^Ji a jut ^lc ij^SUI a>i bUJ 

5aUr*U iuw^U »bjj all Cot£ bUJ jLmJ 

(jib j ? jjij SJijJj Aj-usLj 5^ a i?l > bjiSLa 
Sj^ill <Lj££ill S^Jilla Jt^..>»tt Sjj^JJl ojiJIj 

jt j»i SILujU: AjH^S ASJluj 'US iLLtt 

9f> -1 U3 all IjLA ; at- J w U_Jl L« 9 1 ft pi^d 

IjHul LJLn. J-ojjjj lJiJ jjsj ^Li^3 Ai>a 

iUmLuVt ^jLt^t >S>«J tj^"*-«5 4ju4L> 

sULpyjl Iiabvj ^jj-Vl nlt^aJlj ojSUIj JjjJIj 
( PtT i2 JS Aj^ij) AiSLill jLljVlj AflOuaJI (jjSJ'j 
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